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PREFACE TO EIGHTH EDITION. 

The dghth edition of ou~ bud book (()lltains most of the 

U\111er of the prior wition, .... ith such corrections and revisions as 

b.:Ive 1>«n (OUI1<1 ncceuary to bring it up to date. 

The tables of she:l.rw and wged plates b.:Ive 1>«n revised and 

~mplified to show the larger range of shes which we are now pre

poued to furnish, particularly in edged or univel'$all'lates. 

Several new sections have 1>«n addw and some revisions have 

been made in the tables of rounds, flats, billets, blooms and slabs. 

The table of "Properties and Principal Dimensions of SI:mdard 

T·Rail," has 1>«n revised $0 tbat il now coven a full ranc:e of the 

Americm Society of Civil Engineers' standard sections. 

Extracts from tbe building laws of v;uious cities have been 

revi.>Cd \0 date by compari$On with Ihe latest publishw laws. 
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y, OAMBR IA ST EEL. 

GENERAL INFORMATION. 

Our product i ! almost exclusively steel , made by the BC$$Cmcr or 

Open llearth Ilroc:ess, as required, and of all qualitiell (rom the softest 

rivet stock 10 higb carbon speda\ spring material. 

OUT Beams and Channels are made to conform 10 the American 

Standards, adopted Janullry, 18'96, in which the A<lnges have a uniform 

slope of onc 10 six, and the dimensions, proportions IImi weights are 

determined by a rCl:ula r schedule, as shown on the diagram. on 

pages ~ and 25. The Itandard proport ions of beams and channels 

arc (urlher shown on pa£c!6. 

The principal ilruclural angles now made, are limited in number 

\0 conform to the Americ:1.n Standaras, adopted December, 1895, and 

include twelve base, or a. lotal of eighty. four Illet ror equal leg 

angles. and nine ba$c, or a totlll of eighty ,six , ilel of unequal leg 

angles, all varying in thickness by one-sixteenth inch, as ,hown on 

pages 14 and 16 and lables herein. II is believed that these standard 

angles Include a sufficient range of sizes to mC(:t all usual structuul 

requirements, but,at the ume time, we will continue the manufacture 

of angles of spedal s izes and proportions for those who require them, 

ns .hown on pages Ui and 17. 

The weights of angles , Z.Bars and T·Bars lIOW eiven, ate thOlie 

adopted as American Standards in July, t902. 
The method or increllSing the sect ional uel. of shapes from the 

minimum or base sizes 10 intennediate and maximulIl .izes, is .hown 

on page 23. For beam. and channels the incre:ue from the minimum 

adds equally to the web Ihkkncss and flange width, the .... eight of the 

Increase being equal to that of a plate of the I:Ime depth as the 

..ection, and of a thickness equal to the Increase of the dimension. 

ataled. 

The method of inCTQSing the thickness of angles and 7 ... Bus from 

, 
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the minimum h:l$ the tffe« of adding to the length of tht legs. :1.$ 

Ihown on p:1ge 23, $0 that for intermediate: and maximum sizes, the: 

legs will be: IOme:what longer than the minimum or nominal dimen· 

sions, except in the: cases fo r which we have finishing grooves. T he: 

plates of drawings of lection!, p;oget Z to 23 indulive, Ihow the 

minimum or base ,izes of the various shapes. Seclions shown on the 

I plalCi or li~LS for which more than one .... eight is staled can be rolled 

of different IhicknC$$CS to produce the slated weights. Others for 

which only one .... eight is gi,-en cannot be varied. Each section 

.ho .... n herein i ~ numbered, both in the plates and tah[es, (or con,·e· 

uience in reference: and orderinG' 

I Bearns and Channels ,hould be ordered of weiGhts shown in 

the table:s. 

Orden (or angles and pilies should specify either the thickness 

or the weight, but not ooth. 

All .... eights are staled in pounds per lineal fool of ~eclion, except 

ill the table of ra ils on page 188. in which the weigh" are given in 

pounds per yard. as is customary. Weights of rolled seCllons are cal· 

cubted on the basis of <189.6 pounds per cubic (oot of steel, .. nd :U 

times the sectional area in square inches equ:lls the .... eight in pounds 

per linelll foot. In calculating the .... eights, areas, lind propenies of 

I Beam5, Channels, and Angles for the lists and lables herewith, the 

fill ets .nd smaller rounded corners .... ere not considered. 

Structural material, unless otherwise orderctl, will be cut 10 length 

wilh vari:llion not to e~ceed fJ inch more or less Ihan thallpeci~ed. 

f or cutting to cud. lengthS. or with less vllriation Ihan ~ inch, lin 

extra price will be charged. 

All sect ions shown herein ar~ steel. 



VIII CAMBRIA. 8TEEL. 

OFFIOES FOR SALE OF 

OAMBRIA STEEL OOMPANY 

PRODUOTS . 

GE NERA L Oi"i"I CES, { Arcade lluilding, Comer :rifteenth .and 
l' IIlLADELPIi IA. Market Streets. (Connected by bndge 

with P. R. R. Terminal Station.) 

NEW yOIlK ......... Empire Building, 71 Broadway. 

CIIICAGO ........... Western Union Building, Corner of Clark and 
Jackion Streets. 

CI;(CI;(;(ATI ......... Union Trull Building, Corner of Fourth and 
Walnut Streeu.. 

ST. LoU IS .......... Chemical Building, Comer of Eighth and 
Olive Streets. 

CUVEJ.AND .... . .... Citilen$ Building, 190 Euclid Avenue. 

Bun 'ALO ........... Ellicott Square, 296 Main Street. 

BosTON ............ Paddock Building, 101 T remont Street. 

PrtTSIIUIlG .......... Park Building, Comer of fifth Avenue and 
Smithfield Street. 

n,U.Tl NORK ••••••.•• 403 Centre Street. 

Nt.:w OIlLU,N5 ...... Hennen Building, Comer of Common ."d 
Carondelet Streets. 

ATI.,u'TA ...... . ... . Century Building, Corner of Whitehall and 
Alabama Streets. 

T AcowA ....... . . .•. 1501 Paci6c Avenue. 

SAN Fa ANc lsco . • • •• 111-161 Kanu.s StreeL 

WORKS AT 

JOH NSTOWN, PA. 
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STRUCTURAL STEEL WORK. 
Finished Steet Work for Buildings, including Ueaml, Girders, 

Columns, Roof TrUSM:S, dc., fitted complete and ready for eredion. 

STEEL OARS. 
Gondola, /l opper·Gondola, Hopper, Flat, etc. 

STEEL RAlLS. 
Steel T.Rails, 81bs. to 100 lb.. per yard. 

Angle and Plain Splice Bani. 
Standard and Speeial Tl"2(:k BoilS and NulS. 

For detailed information, see T·Rail Catalorue. 

STEEL AXLES. 
P_nger Car, Freight Car, Tender Truck. 

Engine Truck, Driving, Stred Car, 
Mine Car, etc. 

ORANK PINS, PISTON RODS. 
Cnnk I'inl and Piston Rods made to any requirenlent. 

MAOHINE BOLTS, NUTS, RIVETS, AND PIPE OR 
TANK. BANDS WITH ROLLED THREADS. 

FORGINGS. 
Axles, Crank Pins, Piston Rods and Forgings will be furnished of 

caroon &leel or nickel steel as required and are annealeu, or treated 
by our Coffin toughening process (patented) u ~pecifled. 

Particular attention is cal led to our Coffin Proceu of Ireatment for 
toughening Axles, Crank Pins, Piston Rodl and other forgings. 

Crank I'inl and Piston Rods are oil·temllCred and other small 
Forgings will he, if desired. 

See speeial cataIOj,,'"\I("$ for description and specifications of our 
various c~ o( lIeel forgings, and for small car forgings s.ee list 
on ~ '0 here; n. 
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GAUTIER DEPARTMENT 

OF 

OAMBRIA STEEL CO. 

i\[P;ltCIiANT BA. STEEL, 

Including Tire, Toe Calk, )Iachmuy. Carriage Sprinl:. Cab), 

Carri:lj;t Spring, Railroad Spring. Hoe. Rake, Fork, FOTI:;ng, 

Bolt, Ri,'ct, etc. 

AGR ICULTIiJr.AL STEEL A1"D SnAPES, 

Finger B .. .." Knife Backs, Rake Teeth, Bundle Carrier Teeth, 

Tedder Forks and Springs. Spring Harrow Teeth, lIarrow 

(Drag) Teeth, Seat Spring«. etc. 

P LOW STEEL, I j 
n ars and Slabs (Pen and PernOl). nat and Jo'in ished Plow 

Shapes, Digger Blades, Hammered Lay, Rolled Lay, etc. 

C OLO R OLLED Sn:n. 

Rounds, Squares, He:tagoll$, Flal5. Sh:l.rting and Special Shapes. 

STintL DISCS WITH ROLLE!) nItV~L, 

to" to 20" di;uncter for Harrows, I)ri1l5, Cultivators, etc. 

23" to !!:B!" diameter for Plows.. 

PK y.sSIt O STEEL SEATS FOR A CR ICU LTURAL I MPLY-WESTS. 

For Gautier Steel Department ProdllCU not l isted herein, see 

speeia l Catalogue, or address, 

GAUTIER DEPARTMENT, 

O&mbria. Stool Company, Johnstown, Pa. 

1 



SECTIONS 
OF 

STRUCTURAL STEEL SHAPES 
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STANDARD BEAMS. 
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BEAMS. 
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SPECIAL BEAM S. 
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STANDARD BEAMS. 
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STANDARD BEAMS. 
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STANDARD CHANNELS. 
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STANDARD OHANNELS. 
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ORANNELS. 
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• 

SHIP CHANNELS . 
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STANDARD ANGLES WITH EQUAL LEGS. 

A . 1el 
W'I' 2., '!'O .. "'" 

"" 

. ... " A .21 
" n . ,.. ~ '1'0 

, 18., lJl8. 

'\il:., 
" 

, A . 27 

"'-"'" , 

-_, n . I • . O'l"O 
, 8'1 .• lJl8. 

" 
'~, , , 

"', 
') 

", A .35 
, n . :M.. '!'O 

" Mil L88. 

'~:, 
, 
' '-, , 

',; 



CA.lotBRIA STEEL. 

SPECIAL ANGLES 

), " A ' DO 
~/ ' '::<:.. . ......... ,to ,,"' WT. :1.8 LB8. . ' ' 

_:t~~ .. A. :1.70 
<!:r-g.~.:~' W'l'. \,Ota 

.. "< .. " 

), i:. A.61 

~
;.o: WTLS'I'O 

, .. ,~.. #'~ ULBS. 
, . 
". 

• 

" 

A . 121 
WT.2.I'I'O .. ~ 
A.123 
WT. tII¥O ..... 
A.1SS 
w:r. ~. ILB9 



OA1llBRIA STEEL. 

STANDARD ANGLES Wl'l'R'UNEQUAL LEGS. 

, ,< 
/ "', W'!.4I1TO 

• / ~. 1:1.4 LBS 

f!J.... "', 

/ " , 

A.95 

A .99 
WT 'r.2 T'O 



,,/ ,,-

CAMBRIA STEEL. 

A , 149 
,,,:?, ,<", WT. 8.:1 LB8. 

-' . 

e,'<' /'A. >-

A. 1.29 
~ 'W'I'.U'I'(l 

• ,'l-" '.7 LB6. 

'" .. 1:" ,', I. ...,. 

A. 128 
~, ,\. WT.:I.D'I'(l 

'.' '. -.,,5.7LBS. 

/rt -f'. '$''7 
,,' )..;:. 

. 7 

, A.135 
,"" ,\", WT. n.oro 

'-, I!l.D LBS. 

""'1' . 

\""'} 



• s O AMBRIA S T E E L . 

BT ANDARD Z-BARB. 

Z. 13 
n . 12., 1'0 1 • . 2 LB8. 

£ . 29 
WT. 18.0'1'0 U .O LB8. 

• 
Z.25 i rl\\': 

WT. U.I'fOI'I. 1I L8S.~-2 li: 

A, '1 r-' 
Z.21 !.. I.!' 

WT. 8.~ "IHU LB8. , ; 'lli. .... ~_,;;"', 
J." 'J, 1.' .L. ,;. 
10 [ Ie ~---' 3t.--...j 

I I.' " I s Ii 
,L 

• 1-----3~ --I 
.... ~ .r 

.~=£ 

, 



r 
CAXBRIA. STEEL. 

,. 
aT ANDARD Z·BARS. 

2.45 
1111'. 2&,. 1'0 u.s LIllI. 

l~' if ; 
Z. 41 I Ii ' ,. 

11"1'. 17 .11 1'0 ~lI. e LB8. )o ----2ji -: t . 

Z. 37 ~'--2 ~:!';&': ~ 11: 

" n . u.e !'O 18. 4 4 i j 
" 

, 
• Ii ~ ~ 

, ! " , ,, ' , 
Jo_. ··2 1i"'·,- , ; ~r 10' I ! L , 

i ~ '--'- 3f---l '~ ~ ! L 
! .< , j ... • 
! J..----3F.-----oI , 

h~' " I " " I " ,,········3f. ······4 z.e1 
Wl'. 1I' , J T0 34.8 LB8. 

~A' f f 
Z, 57 I "ft. n . :l1I.7 '1'0 38.1 LBS . ------2f',! 

bL5 i 
Z.63 L _ 2 !!:.fo. 

, ., 
f" n , I&.& TO 21. 0 L8Il 1& : ~ 

4' 
, , 
i 

, 
, f.. • '" , 
;...- 3f--~ 0' I " , ii 

I 
1 

1i , I f ~1 , ; 

~ 
1 •• -

l ' ! : 1~ I • " 
.- ······· 3 T·_· ···-! 

I • , ! 

I 
,--

, " -1 
" .. ,--3.-
" • . 

, " ~ it-----3.- '-



( 
20 

1 
• , , 
• '_i. T 

4 • 
i 
• , , 
L 

':.," 
~ , , , , , 

CAMBRIA STEEL. 

SPECIAL Z-BARS. 

.. • 

Z.73 
WT. :ilZ.1 I.B!l 

... ----3~---..; 
.' 
~ --r 

i f.' I , , 
I , , 
: ( . , 

'ro 
; 
1 
• , 

1 
I £-'.2t'~-.I 

, , 
, j~="=;=::.i' " ,-(--- ~ , .... Lzt--x 

Ie I ' o' 

• .. 

BULB lItilal , 

B . 173 
WTS. l4.0.1~.3 A!ID l8. ... LBI1 tr:----4f--- ---~ 

~
' f----r---4~)----~ :, --~J. ..••. { 

" ~_ ..L!.·t' .... 
,"_ : .~. .._t. 

-!:./j---- <;> ------_ . ... i ~g, t;1 

~ --, 
,----- ;.----,',j 

NO.539 : ~:. : 
W'J'. f>O LBIl I .{ " 
(Pnl fOOT,) tb ~ 

, . 
• • : f-: : 

r---""": -.-"'----~~ 
)+---- - -13" . - --- -.>! 



CAMBRIA STEEL. 

~ 
T . 7 3 

'WT, 110 I LB8. 

T.67 
"III'T 15.8 LB8. 

. j 
~. • , 

~~ 
~ , , 

, , 
____ 1. 

i _ ... , 
:,,; 

t"' --- 3"--- ~ 
• .:0..,.. 1 

l.f L f·-.. ':r 
. , L.. .~' I ....-J ' 
~ r:L i 

T.49 
'In. li.8LBB. 

i'·---{lt~--- ..1 

; j-l- J 

;l1"'-". ~r f ;"" t'1" J ,. 
~ , , 

--_.-'-
~ .if,," 

T.:3\:1 
WT. '" '" LB8. 

~----~;;1 
.!i/. r 

--"¥' ~.! 
" ____ t. 

H-!:" 

,. i 
;., 

i . _______ t. 

T.42 
'In. ~OLBB. 

2' 
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22 CAMBRIA STEEL. 

T-BARS WITH EQUAL LEGS. 
T . 189 T . 18 7 T . 183 T . 18 1 

WT. UI loB!. WT. I.'r t.83. WT Ie LB8. WT I . LB8. 

'-it:.....; ~p. :,,'1,... ~:tf.; 
..,.i1->f: .~:~: ~: ... ni .. : ~n1 

~fl' ; ~RPr ,.,Sf?~ ~;\ff!f 
t. ·t'iU:~.~t_ '+.i.r.'~- ,., ___ , 

""'i::r ... ' .• ' ~ "'Ii ," "0 - flu . ,.... " " 
T-BARS WITH UNEQUAL LEGS. 
T. 140 T. 138 

WT. J~, Q LBB. W'f. 14.1' L88. 
!+--------4t' --------.~ "'" ------4~_-__ -- .._! 

~,- ' H~; l" rcb ~ Ir"i ! l: 
... ii,. P-.' ..... -; !f' i 

~ T 
1 • C I !- .. _ ... _. .. T~."_ ...... ,.i 

Hr. Hf1 
T .' 169 T: 120 

~--!* 
T.l0 1 

W'I'. 10.0 LB8. 
ro ------3\"----~ 
, • , . " I 

.( ' ,' ~:r 
I :r:::;:-- , 

• 

~ 
! 
; 
: , _______ 1. 

!,"-o;s: 

, 
i ._. ____ , 'f 

hI.' 

~ , , , , , 
-------y. 

---l' 

, 



OAMBBIA STEEL. .3 

T-B.AB.S WITH UNEQUAL LEGS. 

T."" 
W'I' '2 LBIl 

T.62 
" ' a 1JIB. 

:------2t!-----~ 
1 r-f-I i ;'tt' ' , 

• -I 
' ... '" , 
I. ~ .. . - . , .. ----_ .... 

j.-f.; 

T.22 
"IIV'I'. 1 .0 LB8. .. ___ ~ __ -01 

~
' ~'Ii'; 

r 
fa" " .~ • . ~ 

.i;----I.... 
n •• 

T.06 
'Ii'T. '. 2 LB8. 

r---2~----1 
J If;! . 

'1-' . ' .... . , 
·t' . 

" M 
; , 

____ L 

METHOD OF INOREAsmO 
BEOTIONAL AREAS . 

• 



•• CAMBRIA STEEL. 

STANDARD BEAMS. 

• 

I 

l 

l 
~. 

\ 

•• 
,; 
• • • • 
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STANDARD CHANNELS. 

~-------.-- ~ 
11..-------'1:1 ----~ l --. -'"f-

f--_. t -----t 4 
, T '1 . . 

• 
' . 
• 
" 

• 

-



26 CAMBRIA STEEL. 

STANDARD BEAMS AND CHANNELS. 

t 

(t:£.. ___ ...J 

The following data are common to all I-Beams and Channels, with 

the exceptions stated: 

c = h Minimum Web. 

C = Minimum Web + lIS inch. 

s = Minimum Thickness of Web = t Minimum for all Channels 

and Beams, except 20" I and 24" I. 

For 20" Standard I s = .55" t Minimum = .50". 

For 24" Standard I s = .60" t Minimum = .50". 

For 20" Special I s = .65" t Minimum = .60". 

The Slope of Flange of all Beams and Channels is 161 % 

= go _ 27'- 44" = 2" per foot. 



OA.lll:BBlA 8TEIIL. 

FORGINGS FOR OAR WORK AND OTHER 
SMALL FORGINGS. 

Air Cylinder Push Rod. 
AIr R"'5ervoir Releuc Rod. 
Arch Ilan. 
Bottom Follower Guide. 
BOIIO'II Side Bearing. 
Bracket for Brake Shaft. 
BflIke Beam Hanger. 
Bralce Beam Hanger Carrier. 
Brake Connection Rod Carner. 
Brake Levers. 
Brake Mut. 
Brake Mut Yoke. 
Brake Pins. 
Brake Rod, wi th Cleviltl. 
Brake Step Bracket. 
Chain Hook. 
Cbin Link. 
Column Bolt Nut Lock. 
Coupler Yokes. 
Coupling Links. 
Coupling Pins. 
Cylinder Levers Conn~ting 

R"'. 
Cylinder Lever Fulerum. 
Door Chain U-Bolt. 
Door Hinge. 
Door 1I inge Pins. 
Door Operating Lever. 
Door Safety Chain Eye-Bolt. 
Door Safety Chain, Hook and 

Link$. 
Door Safety ChaiD SlIpport. 
Door Shaft Pawl. 
Door Tumbling Link. 
Draft Cylinder Support. 
Draw Bar Carrier. 
Draw nar Liner. 
Draw B .... Yoke. 
Door Clevi5es. 
Door Tumbling LeTU. 
End Sill Pipe Clamp. 
Eye.BoIts. 
n ot-ling Lever. 
n oating Lever Carrier. 
. ·Ioating Lever Conn~ting Rod. 

floating LeTer FuicruDL 
Grab Irons. 
Hand Ilrake Levu Carrier. 
I-land Brake Lever Fulcrum. 
Hand Brake Lever Gllide. 
1I and Brake Rod. 
Hand BrUe Rod Guide. 
Iland Brake Rod Stop. 
lIand Brake Rod with Threaded 

Connection for Malleable 
Stop. 

Hook Bolt!. 
I nside Body Step. 
King BolL 
King Pin Support. 
Lever Guides. 
Live Truck Lever Guide. 
Main Follower Sprocket Wheel 

Shaft. 
Operating Shaft. 
Operating Shaft Cam. 
Operating Shaft Cam Stopa. 
Open.ling Ratchet 1'1..,.,1. 
Operating Ratchet 1'1.11'\ Guard. 
Pipe CIIJllp. 
Pipe Clamp and Support. 
Pushrod C .... rier. 
Ratchet W rench Dog. 
Rnping Staple. 
Sheave and Link Pin. 
Side Stake Pocketa. 
Sill Step. 
Suspenliion Spring. 
Suspension Spring Han~. 
T ie Bars with Up5Ct "Ends or 

Plain. 
Top Body T ie Angle. 
Top Side Bearinj::. 
T ruck Bobier Tie B .... 
T ruck Door Stop, Chain Clamp 

Hooks. 
Truck Levers. 
T ruck Side Bearing. 
U-Bol t Clamp {or Angle VaJve. 
Uncoupling Levcr. 



,. CAMBRIA BTEEL. 

TABLES OF SQUARES, ROUNDS AND FLATS. 

10 •• 

STEEL SQUARES. 

All sizes from h" to 2!" inereasing by .fill 
All sizei from t" to I i" increasing by nil 
All sizes from !" 10 3~" increasing by i." 
All sizes from 3t I to 5i" increru. ing by i" 
STEEL HAND ROUNDB.. 

All sizes from fll 10 7/1 increasing by n" 
STEEL GUIDE ROUNDS. 

All sizes fro," /,'1 to I " increasing by .V' 
All sizes from I" to ti" increasing by ..(,," 
All sizes from Ii" to ti" increasing by .0" 
All sizes from Ii" to 2" increasing by t" 
All sizes from 3(f" to 5B" increasing by t" 
All sizes from 6U" to Ttl" incrc:lSing by t" 

S T EEL ING OTS. 

wilen. 
to, . nUL 

, .... ...... 
22 x 19~ 
25 x 2(1 
."" 29,,, 

20 x 16 
23 x 17 
23 x 18 27. x!2 
37,,,22 
50! x 22 
28,28 
26a x 26} " ,., 
48 x 28. 

6000 1<1 7000 Opocn I [earth or lIess. 

39 ," 
62 x 24 
29; ,,29l 
29 ," 
37 x 31 
49 ,,31 

IpICUL, 

15" \0 36" square or 
round. 

Maximum Length 15 feet. 

7700 " "'00 
8800 "'" I_ 13000 

16000 " 18000 
22000 " "000 
20000 28000 
1.000 16000 
28000 "24000 
22000 "26000 

7000 " -40000 

" 
" " " 

Open Hearth. ., 

" .. 



P"""'"" 

CA.MBRIA STEEL. •• -
STEEL BILLETS, BLOOMS AND 

SLABs.. 

...... ma l_ "'1m . m ...... ...,.. meum 
I;~ I .... "- I . ... I .... "-- ---
• • I' , 

" I' " 
, to 20 

'I 
, 10 ' 1 I. , " 13 " 

, "" , '* " , u , " I' " 
, "" ' I ' " ' I I' , .. I' tI , ,, " , 81 " , I. , " I' " 
, .. " 

'I , " 'I 17 , " 17 35 • " I' , , " , I' , " I' " 
, " 15 

7 , " 7 I' , " 19 37 • " 15 
8 , " 8 " 

, " " .. , " 15 , , " , 'I , " " " 
, " 15 

10 , " 10 "' 
, " " " 

, .. I' 
II , " II " 

, " " -
Section' larger than 4" x <I " =, be furnished ;" thi(kn~ 

varying by +". 
Billets, Blooms and Slabs, of sect ions given in above table, can be 

fu rnished within the limits of length given in the following table, 
provided the weigllt does not exettd the m:uc imum given for the 
different ii zes.. 

Q:T!OUL ta &tu . 11111111 WIDfi. 
UC'tIOJ. .. u. . i .... . ....... 't'lIGIlS. 

--- , --
I .... ,, 1- ~ .. •• ...... 

BilletsandSlabs , 10 7 910 16 I , 10 "" 0 .. 
" " " '" " 11 I' .. " 3 0 .. 1600 .. S600 

Illooms and Slabs 6 " 34 36 and over .. " " 3800 " 20000 
" " " 35 " 'Sl 105 " .. " .. " 11000 ., 20000 .. " " 38 .. 60 11<1 

I 
" " .. " 27 11000 " I!OOOO 

SPECIAL STEEL BILLETS. 

11.110 ... ....;. ... 1-";", ~J 

AIle Billets ........... . r'r '!"'W N' 
RO\lnd Corners ........ . I ./ :.: 1 /I 4 11 x " N ' 



3. CAMBRIA STEEL. 

EDGED PLATE&. 

meum I. nens.. 
."hl ,.. !IHIHIHI!t!1 I!++! ' " , ..... 

tUGfI II FlIT. 

• 80 100 100 100 100 75 75 50 50 50 " 25 20 16 16 • 30 .. .. .. .. 30 30 30 .. 25 25 16 16 16 16 • 30 30 30 30 30 30 30 30 30 25 25 16 16 16 16 
7 25 25 25 25 25 25 25 25 25 25 20 16 12 12 10 

8-10 90 ,. ,. ,. ,. 90 90 ,. ,. 90 90 ,. ,. 80 70 
11- 13 ,. ,. ,. 90 ,. ,. ,. ,. 00 90 ,. 

" " 50 .. 
14- 16 ,. ,. ,. ,. ,. 90 90 ,. 90 90 90 70 60 50 .. 
11- 19 90 90 90 90 ,. 90 90 ,. 90 " 75 60 50 " 35 
20·22 ,. ,. 90 90 ,. 00 90 ,. 

" " .. 50 " 35 30 .... " ,. 90 00 90 ,. ,. 00 90 80 70 60 " " 35 30 

REGULAR FLATS. 

TID'll. TRlCUI3S. 't'lm, mcum. 
. 

'''''' , ..... , .. ~ ,-
tpq 1 '~ ! U to ! 

I. 't " 3 
t to t 

" I 

Variation for intermediate widths and thickn<;:sses .'t" . 

• , 
r l~ ' } i to Ii 'I " I , 

'I :: :1 , " , , 
8! " IJ 7 i "2 • " , 8 ! " , 

Var iation for intermed iate th icknesse!l -hIt. 

THIN FLATS OR LIGHT BANDS. 

"''''. mm", 

l" to 6" increasing by fill. No.IO to No. 16 gauge increasing 
by glIuges.. 



~ 
CAMBRIA STEEL. 31 

SHEA.B.ED PLA.TES. 

- film. II OOD. 

... 110 ,\ I I 11.1'1 til j I {·I'l i I j I' 1'11 '11'11 ' • . -. 
LOGI'! If lie . ... 

- I I I II I I I 1 I I 1 ..... 72017201720 72'1'211101010101"'1'''' 500 "'1'001'00 '001'00 
"" 720172111720 5001" 1" 1" 1" 500 "" ""1'001'00 "'1'00 
,," 721117211172111" 1" 1'001500"'"1500 "" "" '001""1'" '00 
J1-<' 720

1
720

1
6601600,600 550

1
550 MOl MO 600 475 400(10014001400 

.u·« 7211172111'"'1" 1" '"' "'I'" "'1500 "'I "" '00 '00"," .:;.,s 720 120 660 800

1

600 800 600 600 MO 550 5l!ti 400 400 4004.00 

'''' "'[8161 .. , "'1"'1500 .... "" "" 5001.00 '00 mi37' ,," 300 376
1
.f.26 550

1

550 600 600 600 550 600 476 375 315 350t,350 

01-66 8161"'1'00500152>1'" "'I"" 52> .... , '" "'1"'1'" 
64-" '" "'1m ""1"'1500 5001500500

1

"" ... '" "'1" 1300 
7t-77 "'I'" ""1"'1""1"'1'" "" '" '00 3001 .. 1 .... 
1883 300 825 315 375 -400 .00 400 400 m 850 280 280 2001

26(1 

",13001", ",I ",I '" '" ",I", '" ... 1 '001",1", 84-89 

10-95 ",127,1 .. ",1",1", '" ",I"" .. I", 24,1 ",I", 
9i-IOI '00 '" ... 27',3001 .. 300 3OOi3OO ... '" 2211 '00,"" 

to!- I07 "' "" "" "'1""1",, '" '" "" '" "" "" IB' '80 
lOB 113 I,,, '" "" "'1"'1"'1'" "'I!IlO ''''80 ,751", 
114-119 

1 "'1""1"" !IlO1 .... I' .. '" '00 '66'" 
ll!O-U!fi 150,1501175 171 175 leo! 1501 15O! 1« ]144 



32 CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF 
STANDARD X-BEAMS. 

Depth Weight !rea Thickness Width 
Poge Section of 

I:~ of of of 
Beam. Section. Web. F!a.ng •• Number of 

Number. 
Inches. Pounds. Sq. In. Inoh. Inches. Section. 

--
B5 3 5.5 1.63 .17 2.33 2 
" " 6.5 1.91 .26 2.42 " 
" " 7.5 2.21 .36 2.52 " 

B9 4 7.5 2.21 .19 2.66 2 
" " 8.5 2.50 .26 2.73 " 
" " 9.5 2.79 .34 2.81 " 
" " 10.5 3.09 .41 2.88 " 

B 13 5 9.75 2.87 .21 3.00 2 
" " 12.25 3.60 .36 3.15 " 
" " 14.75 4.34 .50 3.29 " 

B 17 6 12.25 3.61 .23 3.33 2 
" " 14.75 4.34 .35 3.45 " 
" " 17.25 5.07 .47 3.57 " 

B 21 7 15.0 4.42 .25 3.66 2 
" " 17.5 5.15 .35 3.76 " 
" " 20.p 5.88 .46 3.87 " 

B25 8 18.0 5.33 .27 4.00 3 
" " 20.25 5.96 .35 4.08 " 
" " 22.75 6.69 .44 4.17 " 
" " 25.25 7.43 .53 4.26 " . 

B 29 9 21.0 6.31 .29 4.33 3 
" " 250 7.35 .41 4.45 " 
" " 30.0 8.82 .57 4.61 " 
" " 35.0 10.29 .73 4.77 " 

B 33 10 25.0 7.37 .31 4.66 3 
" " 30.0 8.82 .45 4.80 " 
" " 35.0 10.29 .60 4.95 " 
" " 40.0 11.76 .75 5.10 " 

B 41 12 31.5 9.26 .35 5.00 3 
" " 35.0 10.29 .44 5.09 " 
" " · 40.0 11.76 .56 5.21 " 

B 53 15 42.0 12.48 .41 5.50 4 
" " 45.0 13.24 .46 5.55 " 
" " 50.0 14.71 .56 5.65 " 
'! " 55.0 16.18 .66 5.75 " 
" " 60.0 17.65 .75 5.84 " 



~ 

CAMBRI A STEEL. .. 
WEIGHTS AND DIMENSIONS OF 

STANDARD I-BEAMS. 

- T ...... ~ i""r "'ioIlk .... - I:. • • .... ""'"- ... - • ..-\Ior", ...... -, .... ...... ..... ..... , .... ---
'" " ,6.0 Ui.93 .<6 '00 , 
" " 60.0 17.6.5 .66 6.10 " " " 66.0 19.12 ... ." " 
" " 70.0 20.59 .72 ... " 

B7' " 66.0 19.08 .60 ... 7 , " 70.0 20.59 ... ... " , " ".0 "'" .66 "0 " ," " SO., ... 88 .60 7.00 8 
" " .... ".00 .67 7.111 " , " 00.' , .. , ... 7.13 " , " 95.' " ... ... 7.19 , 
, " 100.0 29.41 • 76 , ... , 

WEIGHTS AND DIMENSIONS OF 
BPECXAL I-BEAMS . 

T 'W1i«~1 ~ ..... - YK~ .... - I:. • • • .... - ... - 1I .. \Iorti. ......... - - - -, .... ...... .. , .... ..... , .... -
"" 12 .f.0.0 It.Sf .<6 ... • " 

, ".0 "" ... .., , 
, , 60.0 14.11 .70 .. , , 
, , 60.0 16.18 .88 .. , " 

"" " 60.0 17.67 .. .00 5 , , 66.0 19.12 ." lIO " , , 70.0 "''' .78 "' " 
" " ".0 "'" .88 ." " 
" " SO.O ... 03 .88 '39 " 

B 113 " SO.O 23.57 .SO ... , 
" " ".0 ".00 .00 ." " , 

" 00.0 , .. , ... '59 " , 
" 95.0 ".BI 1." ." " , 
" 100.0 2Ut 1.19 ." " 

B 121 21) SO.O 23." .60 ' .00 , , , ".0 ".00 .66 7.'" 

I 
" , , 00.0 2.., .,. 7.1,( , 

, , 
I 95.0 ".BI .81 7.21 , 

, , 100.0 29.41 .88 ,-" , 



34 CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF 
STANDARD CHANNELS. 

Depth Weight !rea Thickness Width 
Section of 

tool 
of of of Page 

Channel. Section. Web. Flanj:e. 
Number. Number of 

Inches. Pounds. Sq. In. Inoh. Inches. S&ction. 

o 5 3 4.0 1.19 .17 1.41 9 
" " 5.0 1.47 .26 1.50 " 
" " 6.0 1.76 .36 1.60 " 

o 9 4 5.25 1.55 .18 1.58 9 
" " 6.25 1.84 .25 1.65 " 
" " 7.25 2.13 .33 1.73 " 

013 5 6.50 1.95 .19 1.75 9 
" " 9.00 2.65 .33 1.89 " 
" " 11.50 3.38 .48 2.04 " 

017 6 8.00 2.38 .20 1.92 9 
" " 10.50 3.09 .32 2.04 " 
" " 13.00 3.82 .44 2.16 " 
" " 15.50 4.56 .56 2.28 " 

021 7 9.75 2.85 .21 2.09 9 
" " 12.25 3.60 .32 2.20 " 
" " 14.75 4.34 .42 2.30 " 
" " 17.25 5.07 .53 2.41 " 
" " 19.75 5.81 .63 2.51 " 

025 8 11.25 3.35 .22 2.26 9 
" " 13.75 4.04 .31 2.35 " 
" " 16.25 4.78 .40 2.44 " 
" " 18.75 5.51 .49 2.53 " 
" " 21.25 6.25 .58 2.62 " 

029 9 13.25 3.89 .23 2.43 10 
" " 15.00 4,41 .29 2.49 " 
" " 20.00 5.88 .45 2.65 " 
" " 25.00 7.35 .61 2.81 " 

033 10 15.0 4.46 .24 2.60 10 
" " 20.0 5.88 .38 2.74 " 
" " 25.0 7.35 .53 2.89 " 
" " 30.0 8.82 .68 3.04 " 
" " 35.0 10.29 .82 3.18 " 

041 12 20.5 6.03 .28 2.94 10 
" " 25.0 7.35 .39 3.05 " 
" " 30.0 8.82 .51 3.17 " 
" " 35.0 10.29 .64 3.30 " 
" " 40.0 11.76 .76 3.42 " 



CA.lotBR IA STEEL. .> 

WEIGHTS AND DIMENSIONS OF 
STANDAJiUJI C H A NNELS. - . ,. .... ' "" ~ ... ••• .... - • 1:, • " . , ..... , - .. , -haberot 

. .. bot. """-
Ia"h .. ...... S..Iu. ... , ... 

--- 06' " " •. ., .40 3.4.0 II 
" " .. 10.29 ... 3.4.3 " 
" " 40 1t.78 .52 S.52 " 
" " " 18.2-4 ... S." " 
" " " lUI .n s.n " 
" 

, 
" 18.t8 ... 8." " -

WEIGHTS AND DIMENSIONS OF 
S P ECIAL CHANNELS . - 7U:u.1 Yidll ..... Yoipl "" 

1_11l'f.~ 
.. i PIa.op ..... " .. " " ., r ..... ""'it .... ....... , ... ""~ 

w., -"- • .... bIt.f ........ 'f'I&~1. 
"""-- ----------

l~t"" ...... s..lu. , ... , ..... , ... - - ----------
0 88 6 \S.2 4..48 ... S." .'" " 0 88 6 19.0 '.58 ... 3.58 .'" " " " 21.8 ." .54 s." " .' 

". 7 '''' <1. ... S ... .'" " 000 " 
21.7 ' 88 ... . .. .,., 18 

• 'I " 21.4 6.00 ,81 , .. .... 10 , , ". 7.03 .87 W , 
" , " , .. 7.77 ... '" " " 

" " '" &50 .5O '" " " 
" " 31.4 .... .56 '" " " 
" " 33.' '.97 ... ." " " 

095 " " '.80 .88 '.00 .023 II 
" " .. 10.29 ... '.10 " " 
" " 87 10.88 .50 4.12 " " 
" " 40 11.76 .56 4.19 " " 
" " .. 13.2-4 . .. '.00 " " 
" " 50 lUI .n M2 " " 
" " " 16.18 .90 '.53 , " 

, 



• 

3. CAMBRIA STEEL. j 
WEIGHTS AND DIMENSIONS OF STANDARD 

ANGLES. 

EQUAL LEGS. 

t\i<k- "tipl ~ """. "tipl ~ 
Socii ... ,- .. • "'''' ........ .. " 11._ - ,~ ...... 'g. - ,~ -". --- - - ---- w. - ------ -, .... , ... ...... s.. lot. ,- ""- ..... a.. I ... -- ----- - -- -- ----- - - -
" I • I J. ,6 ,18 .17 21' 21 ! 5,9 1.74 .. I • ,9 ," , 2 x 2t as 200 , 'I' 'I 7,7 2," 
A7 , 

" + 
,8 ," " 2 x2t {, .. "II .. , . , I.' ,,. , , 

" I., ," ,t9 3 ., ,I, ',9 1.44 
" , ., ., 1.78 A9 '1"1 J. 1.1 ,311 , , ., !, 7.2 au .. , . 'I 1.5 , .. , , ., ., 2.44 

" '" ), " 
., 

" , ., 
l 

9,' '" .. I x It .. ,69 
" 3 ., 1114 ',00 
" 8 .8 u.s , ... All '1"1 I 1.3 ," " , .8 12.5 ,," " I x I t I, 1.8 .53 .. 

'1"1 i 
2,' ,69 .. , ., " 

,,. ." at x lit f 
7,' 2," .. '" ,,' ," " , . 'I .. 2.49 .. I~ x 1 3.9 1.13 , , ., 9.8 2,88 , 

81' 'I 11.1 ,," ." 

'1'" f 
2,' ,63 , 3 x lit 'j' 12.4 8,63 .. , ., .. ,82 " Si x lit 13.6 8," .. '" , .• 1.00 " 'I' '\ +; 14.8 .,,. 

" , "I '.0 1.18 " , • 8 ,~o '.69 .. , ., ',5 I." , 'I' ' I H 17.1 ." 
" 1. x I { 5.1 1.50 .. 8 x lit I 1&, 5,36 

AI, 2 ., Ii " ," '23 • .. i 
., w .. , ., 

t 
8,2 ,,. " • .. 9.8 2.86 

" 2 .2 '.0 1.16 , ( ., 11.3 8.31 
" 2 .2 ',7 1.36 .. • •• i 

'28 075 .. 2 .2 ',3 t.56 " • ., 14,3 4.19 .. 2 .2 .. 1.75 , • •• 15.7 .,., 
" • .. t7.t ,," 

'17 21' ~! I, ,,' ,91 " • •• 1&5 ,." 
" 'I' ;! J, (,' 1.19 " • ., \1 19.9 5." 
" 21 x 2 5,0 1.47 " • •• 2t.2 ." Stlmdard Angles va.ry only by n inch. Se<:tioll$ $hown on page 14.. 



J-
CAKBRlA STEEL. 37 

WEIGHTS AND DIMEN SIONS OF STANDARD 
ANGLES. 

EQUAL LEGS.-Co .... ".u .. .,. 

:"'1- .... ...... - "" .. . .... -.. • -- .. • 
I •• ' - ,~ """- .- - ,~ --... - ------ ... ---- .----, .... ,~ ...... "'a , .... .... ...... ..... 

- ------ -- --- -------

", ••• t 14.9 ' .36 A" 8.8 I .... ' .75 
" ••• 17.2 .. " " .. 8 h .... ." " ... 19.8 ' 75 " 8.8 

~ 
36' ." " ••• J 

21.9 ... " 8.8 ".8 , ... 
" ... .U 7.1 1 " 8.8 38., It.« 
" ••• ... , '.78 " 8.8 ... , ... 
" ••• 2&, ... " ,., "-, ,,,. 
" ••• \' 31.0 ' .09 " 8.8 \' 4& , 14.13 
" ... ... , 9.14 " 8.8 61.0 ,.00 
" ••• \I ... , lo.a8 " 8.8 1 11~ M.' 15.88 

" ••• S7.' 11.00 " ,., ' I ... 16.74 

Slandard Angles vary only by It inch. Section! shown on page 14. -WJ!lIGHTB AND DIMENSIONS OF STANDARD 
ANGLES. 

UNEQUAL LEGS. -
"""'II lr-. .... ..... .... .~ .. ~ -- ,. • - ,. . . - - "" - .... - r .......... ... '------ ... .- ..... ...... .. '- ,- .... ........ '!I(.t... 

----I-- -- --- ----I--
19' 

r 
/ , M .81 U, 3 It 21 1 ••• .78 

" 2. :It 2 $, &7 1.07 " 3 x!~ 10 . .f. ." 
" · .. .., Ut 
" , .. 

,~ '.3 1.5. . " 
'1"1 f ••• U fo 

" • •• ., 1.78 " 3. x 2 ., 1.78 
" 2. x 2 .. .00 " , .. 7.' W 

" • •• f, 7.' .... " S x!t .. ... .. ••• 
1. 

9.' ", 
Ai. 8 . 'I t 

u 1.32 , 3} d lO' 800 
" • :ii 

.. 1.63 , 
'I' 'I 11.6 ." " , .. 1.9 • , .. , , .. . .. 

" • •• 7.' ... , 11 x! , '84 . .. 
" • •• .. .5O 

Standard Angles vtur only by -h inch. Sections shown on page tIS. 



8. CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF STANDARD 
ANGLES. 

UNEQUA.L LEGB.-CO ....... I1 .... 

..... .... ' ... "", . ..... ' .... -- .. " - ....... .. " .- - "" ""& ' d ' - r ... -... --------- ... - -----, .... , ... .- •. "'- ,- ... ..... .. "'-- --------- - - --------.. , 
r 1 .. I." AIOI , · '\ t . 7 . M 

" I . :r. 3 7.' .00 " , ., , .. ... 
" • • S "' ... " , · 'I toO ." " , ., ! to, .00 " , ., '" ' .00 .. , .. Ii 11.4 ... .. , ., 

i '" 
U 7 

" , ., , .. ... " , · 'I 1< • .... 
" r' V ", • 00 .. , ., , .. '-' . 
" · ., 1<7 ... , .. , ., 19.8 .82 
" , ., 

V 15.8 US .. , · '\ 21.S .... 
" I} x S 1<' ... .. , .1 "'-7 ... .. , 

• '! "., 7.00 

"94 .S 1 7.' "" At" • · 'I f 
11.7 U S .. • ., , ... &1/7 .. • . , .. . .. .. • ., 15.8 •. '" .. • . , , .• . .. 

" • · '/ 17.1 '.OS .. • • S 

t 
11.1 ... .. , ., 

i 
,&9 ,." .. • •• , .. & .. " • ., .. , ... 

" , ., ", ." .. • · 'I ... ." " , . , ,<8 ... 
" , ., ,., 7.00 

" , • S 1<0 .... 
" • ., ".7 7." " , . , if 17.1 8 .. 
" , · '\ 27.' ... 

" , . , ,&8 ... " , .. , .. , .'" 
At07 • .. " 

to, . 61 
AIOI I .. 1 .. .. , " • •• 14.3 4i.t9 
" , .. , .. ... .. , •• t 

to, •. ,. .. , ., 11.3 S.St .. • •• 1&' 5.31 . , , ., 
t 

12.8 ." .. • •• 20.0 , ... 
" , .S 1403 4.19 .. • •• t 

21.8 ." .. , ., 15.7 4.61 .. • •• .. , ... 
" , . S V 17.1 , ... .. • •• ..., 7.47 
" , • S 1&, ... " • •• 272 7." 
" , ., 1( 19.9 ... " , •• l ... .'" " , ., 2t.2 ... " , •• "" '.00 

Standud Angles \oary onl,. by tr inch. Sections shown Oil page II!. 



OAX B:B.U. 8 TEEL. •• 
WEIGHTS AND DIMENSIONS 01' S PECIAL 

ANGLES. 

EQUALLEGB. 

- ..... "lie" "" "", . ...... "" -- •• • -- .. ., ... - ,~ ...... .- - '''' ...... ... - ------ "'. ---------.- , ... -a..T .... , .... ..... ...... ..... - - ------ -----------,,, 

~~i f 
.. .81 , .. 'j' , 

! 
'-' ., . 

" " 1.07 " , ., 11.0 .... 
• '-' 1.31 " r ,. 8 ." 
" ... us " , ., 'U '-IS 
• 1I 1.78 " , ., , ... ." 

• , ., ,,. ,-" 
" "t x 4 ,9> '.78 

, d 

'1"1 i 
u 1.00 "7 , ., 

t 
, .. 8.61 

" ••• '-' 1.38 " , ., 14.1 ".19 

" 
, ., '.6 1.63 " , 

" , .. .." 
" , ., ., 1.93 " , ., 10' 5.31 

" 
, ., 7.' ... " , ., ".0 '.86 

" 
, ., as '50 " , ., 21.8 .. , 

Section. showD on page It 



40 CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF SPEOIAL 
ANGLES. 

UNEQUAL LEGS. 

..... !1olck· Ytlgkl ... r- ""'. .. .... ... -- I:. 
., ,iMmioa I:. • ,_. - ... .. ,_. - ..... ... --------- ... ---------I .... I .. ~ . ...... ... 1 .... , ... .... ...... . .... 

---- - ---------
At70, li x U I 1.0 .28 A'" , .. /, ., .91 

" 3 .2 

i 4.' 1.19 
At67 1 ~ x :1 I 1.0 .27 " 3 .. '.0 1.47 

" 3 .. ,., 1.74 A'i15 II x t. {, .. .81 " , ., ,., .00 

A'" Ii x ti h 1.8 .53 " , 
" I 7.7 '" 

A12! , · 'I h 2. ' .60 AU9 at 12 I .. 1.28 
" 2 " $, 2.7 .79 
" 2 · , 3.' .96 A15! 3~ x 2 $. 4.' 1.32 

" 2 · , $, '.9 1.13 " sr e '.6 1." 
" 2 xl i ••• 1.29 " 3 " 

+ 
as 1.93 

" , .2 7.6 2." 
A'" 2 "I i 1.' .43 " 3t x 2 as '.60 
" 2 · , 2.2 .63 " 'I" Y 9.5 >78 
" , · 'j .8 .82 " , ., 10.4 3.05 
" , 

• ' j .. 1.00 
" , 

· 'I J, '.0 1.18 AISI 4 "I {, 7.7 ." " , · , 4.' 1.34 " 4 ., 
+ 

9.' . ., 
" • "j 10.6 3.09 '84 2! x it {, 3.7 1.07 " • "I 11.9 3.60 
" • "I Y 13.3 3.91 Al 25 '1"1 h 2.3 .f11 " • "I 14.7 '.60 " 2r1 

i 
3.0 .88 

" 4 " II 16.0 .,69 
" , ., '.7 1.08 
" , " ••• 1.27 AI" 

+ 
,., 

" 2! x it ' .0 1.45 r '.58 · .. 10.6 3.09 
,m ',"j t, ,., .n " • .3 

11.9 3.60 

" 2 x i t 

i 
9.2 .94 " • .3 h ,>3 a.9! 

" 2t x It '.0 1.16 " · ., I 14.7 '.30 
" 

21' 'I '.7 1.36 " · ., II ,ao 4.69 
" 2 xl. 5.3 1.56 Al3, , •• f 

11.0 S ... 
Al28 U"! h .. :n " 5 •• 12.8 3.15 
" , " {, •• 1.00 " 5 •• 14.5 ' .25 
" ., '.2 I." " 5 .. 16.2 ·{'76 
" ""j 5.0 1.4.6 " 5 .. I 17.8 '.24 
" 2. x I i , 5.7 1.f11 " , .. II 19.5 '.12 

Seo;tions shown on pages 15 and 17. 



JIll"'" 
OAMBRIA BTEEL. " 

-wEIGHTS AND DIMENSIONS OF SPEOIAL 
ANGLES. 

UNEQUAL LEGS.-Co>rn"V .. ", 

~ 
n .. · ..-1Ip1 u. 1.. ... n... 'l'oipl .I.no. -- po • . - po • . - - , ... """- '- -, ........ 

.... , ..... ----- w . -- ---, ... ...... s.. ilIL , .... ""- huU.. ... hi. ----- ---
11011 7 :<'! 1 15.0 «, AI .. , . 'I \' 

.... '.88 
" 7 x 8 17.0 .00 " , ., 

"" '.88 
" 7 •• t 19.1 5.59 " 7", 

28.7 ... 
" 7 • 'I 21.0 <I, " 7 •• 

I" 
30.. ." 

" 7 ., .... ." " 7 •• ... .... 
Sections .hown 011 pace 17. 

-
WEIGHTS AND DIMENSIONS OF ODD ANGLES. 

ft.kl:. 'Wapi ~ P- -'1': . ~ -- po " -- " ••• - "" ....... 'g. - ..... ..... ... ------- ... 
I~''''' ,- , ......... ~." ..... .. ... 

- .-

161 ttxtl t I.' . " A.Ilfi3 S! x 2 {. •• 1.88 
~ 1 :r It I.' .53 .. a .. .2 7.' ." .. II x 2 .. .., 

AI55 2hx t t\- l! .. .60 

SeclioDS shown on page 15. 

WEIGHTS AND DIMENBlONS OF 
BULBBEAMB . ... ..... ~ ...... .... "'- .... - • .. • • • • .... ... ...... . .. "- . .... • .. nll .... = IJ;;;" ..... ".1 ... , ... , ..... ..... 

---------- - -----
, 17' , 1 •. 0 tit {I '1 " " 6 16.3 4048 lil " 
" , ... M' " 



.. CAMBRIA STEEL . 

WEIGHTS AND DIMENSIONS OF 
REGULAR. T-BARS. 

EQUAL LEGS. 

, .. .... "".- ..... - "tipl ~ .... .. "" • f .f • • .. • 
.... bor, ...... ... ..... .... .. , ...... I ••• • f 

-- - - """-f_ f .... la.~. f ... ...... ",.1 ... 
- -- - - ---

T • I 1 ~ fO h t fO h 1.0 .'(/ 22 
T 18t I , ' 1 "';' " il I.. .41 " Tl83 

:f' 1(' i. " 1 -h " if I.' ." " 
Tl87 h " ::: :: f 1.7 ." " 
Tl89 .f, " I.' .55 " 
T 87 • • ~ " ~ " 

., 1.87 21 
T .. • , , ~ i {I ••• 1.28 " 
T 41 

U it ••• 1.21 " 
T '" ~"1 '.0 1.46 " 
T " I." I I " ••• 1.63 " T 87 • , r I, " ., 1.99 " 
T " 

, • " !" 7.9 2.31 " 
T " • , " I. " I. 10.1 ... " 
T 'II '! ' ! I " i. r: $: 9.S '74 " Tl08 • • "';' 10.9 3.19 " 
---

WEIGHTS AND DIMENSIONS OF 
REGULAR T-BARS. 

UN EQUAL LEGS. 

"idt~ I Depl~ ..... llkk_ W'P' I "- .... .... . f • . f • f .. . ........ - - ,~ ...... lullb« 01 
r .. bor. ----

Pouda. 1 ~. I ... """'-f ..... I ... ~ ... f ... J~.l. 
- - - --

Tl85 U :t h l(l t h to if t.6 ... " T 2tl I! :: l'! I. " il 30 .83 " 
T '(/ '! I , I " I ••• Ult " 
T " M 

, A" if " ,', 7.' 2.10 " 
T '" 

2 

(~ 
I 7.' 2.21 " 

T 85 • '! I" ,. 7.' >11 " 
T " • • "i. "i. , .. .,. 

" T 101 II • " Yf "y 10.0 ." " Tl2Q '! " J. h" "' .w " 
Tl38 'j '! ti" If tI 14.9 '.87 " 
T 1.(0 '! ./ i, " fi lI'~ I 15.9 '.eo " 
r I" • • i "n 13.6 <9, " 



r, 
CAllBRIA.. STEEL. •• 

WEIGHTS AND DIMENSIONS OF 

Z-BARB. 

...... "e.- .... -I~ ""I!!. ... ... .... ..... • ........ ..... • ...... 01 ....... -,... , .... ... ..... ~ -_. , . 8 'f! A 
., 1.i7 18 

" 81. 'I .. ... " , . 8 W ~ 
•. , ." '8 

" ' 1. 11.4. '" " 
Z13 , 

'11 l, IZ. .... 18 
" '1. '1 I·U •• 18 " 

'" • II. t .. Z<I 18 
" ' 1. :.1. , .. to. " 
" 'I , .. U8 " 

'" • II. ! 
, .. ' .111 18 

" '," '1 l li.8 .... " 
" ./ II. 11.9 .. , " 

Z2' • Ii< \1 '" .... 18 
" .,., 

:" 
... , ." " 

" 'I '8.0 .,. " 
'87 • i~ ! 11.6 ... 19 
" ' 1. "' .uo " 
" '1 , .. .c.81 " 

,<I • i~ + 
17.9 ." 19 

" '1. .... ... " 
" 'f .... ... " , .. • i~ 

H 25' ... 19 
" ' 1. I ... 7." " 
" ./ II 28.. , .. " 

'" • I). ~ 
, .. 4.69 19 

" ' 1. , .. .... " 
" ./ ., 21.0 '" " 

'" • !i 1 
,.., .OS 19 

" ' 1. .... 7.4.6 " 
" ./ ., II 28., ... " 

'61 • n I .... &13 19 
" ' 1. 1 11.1 .... " 
" ./ 8, .... to.17 " 

'87 71 • I , .. <,. .. 
'73 8 • 1 22., .. " 



.. CAMBRIA I:ITEEL . 

STANDARD CONNECTION ANGLES FOR 
I·BEAMS AND OHANNELS. 

Standard oonneclion angles for all si~es of beanu :l.nd channels are 
shown on page 47. These are of sufficient slrcnt! for all usual COn. 
nections of the various sius shown, figu red on the is of 10 000 pounds 
per :Juarc inch, as the allowable unit stress (or Sillrrle shear of rivets 
or bo!s, and 20000 !:ndS per square inch as the al owahle unit stress 
for double shear an bearing vaille of the lo,rts connected by the rivets. 

When beams of ve ry short spans are oaded 10 their full capacity, 
the end shear or reaction which has to be transmilled th rough the 
connections becomes $0 great that stronger connections than the stand. 
ard should be u~d. 

T he following tables g ive the limiU of length below which the 
standard connections do not apply and for which special designs should 
be made, For all lengths §ieatcr tban tbose givcn in tbe tables tbt 
studa,d connections are su cient11 strong. 

MINIMUM SPANS OF STANDARD OHANNELS F OR 
WHICH STANDARD CONNECTION ANGLES 

MAY BE SAFELY USED WITH CHANNELS 
UNIFORMLY LOADED TO THEm FULL 

CAPACITY, IN ACCORDANCE WITH 
TABLES OF SAFE LOADS, FOR 

FIBER STRESS OF 16 000 LBS. 
PER SQUARE INCH. 

kt' .... Iw' o, • 
"Ii&~ 

.... "t' '\flip'! !:. '"'" '-- .... • ' --..... . -.... r.. .., .-. ••• r.. "" .-o. . I:. .. , 
'" '''' "' . ... -, .... ... - - ... -- .. . ----, .... .... "" , ...... "' ... ,'" I", ... "" ... ------ - - ------------

o 5 3 ' .0 1.1 021 7 . .,. •. , 033 10 ".0 5.' 
" " 5.0 0.8 " " 14.75 ' .3 " " ".0 6.2 
" " <0 0.8 " " 17.25 2.6 " " ".0 7.0 

" " 19.75 2.9 
0 9 , 5." 1.9 
" " ." I.. 0" 8 11.25 ••• 04' 12 ".5 5.' 
" " 7." I.. " " 13.75 3.' " " ".0 '.8 

" " .... '.0 " " ".0 M 
0 13 • .. 2.8 " " 18.75 ' .3 " " 35.0 5.' 
" " 9.0 , .. " " 21.25 ,., " " 40.0 ,., 
" " 11.5 2.5 

02' 9 " .. ••• 0 17 , &0 '.9 " " 15.00 .. , 05. 15 33.0 1.' 
" " 10.5 " " " ".00 u " " 35.0 1.' 
" " 13.0 .. " 

, ".00 ' .1 " " 40.0 7.0 , 
" 15.5 3.9 " " ".0 7.' 

033 10 15.0 .. " " " .0 .. 
021 1 9.75 .. , , . '" ... " 

, 65.0 &7 



~ 
CAMBRIA STEEL. .. 

~ SPANS OF I·BEA148 FOR WHICH 
S'l'ANDARD CONNEOTION ANGLES MAY BE 
SAFELY USED WITH I-BEAMS UNIFORMLY 

LOADED TO THEIR FULL OAPACITY, 
IN AOCORDANOEl WITH TABLES 

OF SAFE LOADS, FOR FIBER 
STRESS OF 16 000 LBB. 

PER SQUARE INOH. 

"f ,."'.,! lial- - "f .... .... - "f "oip,l .w. - r.. oU r... - r.. oU -.... ~ .. .- .... .. . - .... ~ .. .... .... ... ... - - - ... ---_ . ... 
~~ 

---- ... -- '"' .... 
- --- - - -- -----'---
• ... 1.7 '" 

, .... . , 8113 " 
; 

80. • , .. .. 
" " " ... " " .... 7.' " 

, , ... ... 
" " , .• ... " " 80.. 17.0 

B33 '0 , ... •. , " 
, 60.. 17.5 

" • ,. .. " " 80.0 .. " 
, 100.0 .. , 

" " .. .. " " , ... &8 
" " 9.' '.0 " " .0.0 9.' '" " 66.0 .. , , " 10.6 ,., " " ., .• 11.9 .. , 

" 81.5 7.8 " " ... 11.8 
'18 

, '.76 <l " , 
".0 7.' " " 70.0 ... 

" " , .. , ., " " ••• .. 
" " 14.75 '.7 '" ... 66.0 18.9 ,,,. 

" .0.0 ' .0 " " 70.0 HtS 
m' • .... .. " " ".0 ••• " " 76.'1 , .. 
" " 14.76 •. , " " ... .. , , " 17.25 .. " " .... 10.8 8121 ... 8).0 1 • . 8 

" " 'M '" '" 
, "00 .. , '" 15 42., 10.2 " " .... '" , 
" 17.50 as " " .... , .. " 

, , ... ,., 
" " "'.00 •• " " ., .• ,., " " ,00., ,., 

" " ".0 10.3 
826 , .. 00 .. " " ".0 to.8 '" .. SO., 17.7 
" " OJ." ,., " " .... .. , 
" " .. " •. , '10' 15 00.. ... " " ... .. , 
" " ..... ,., " " .... .. , ,. " 80.. 16.6 

" " 70.. 'U " " ,00., 17.1 

'" 9 21.0 7.7 " " , ... ,., 
" " ... 0 .. , 

" 80. • '" 



46 CAMBRIA STEEL. 

OAST mON SEPARATORS FOR I-BEAMS. 

Beam •• Separ&tors. 
Bolts, 

Sqll&l'6 n .. d. and nel. Nul& 

In.. Pounds. Inohe.. Inohes. In. Pounds. Pounds. In. Ins. Ins. Pounds. Pound. 

SEPARATORS WITH ONE BOLT. 
H JI 3 6.6 6-(~ 3 

* 
1.1 .29 ~ 4 .95 .123 

B 4 7.6 H U " 1.6 .38 " 41 1.01 " 
B 6 9.76 " 2.0 .49 " 41 1.04 " 
B 17 6 12.25 7-h 4 ! 3.3 .78 " 64 1.11 " B 21 7 15.0 7i 4t " 3.9 .92 " 6! 1.14 " 
B 25 8 18.0 8t 4! " 4.7 1.06 " 5~ 1.17 " B 29 9 21.0 9h 6 " 6.9 1.20 " 6t 1.23 " 
B 33 10 25.0 9i 6t 

h 6.8 1.33 " 6t 1.26 " 
B 41 12 31.6 lH 54 " 8.8 1.61 " 7 1.32 " 
B 105 12 40.0 6 " 8.9 1.58 " 7! 1.38 " 

SEPARATORS WITH TWO BOLTS. 
B 41 12 31.6 10! 6£ t 9.5 1.61 II 6! 7 2.64 .246 4 
B 105 12 40.0 11i 6 " 9.5 1.68 " " 7! 2.76 " B 63 16 42.0 11i 61 " 12.6 2.02 " 7 711 2.82 " B 109 16 60.0 121 61 " 13.0 1.97 " " 81 2.95 " 
B 113 16 80.0 13 7t " 13.2 1.91 " " 9

4 
3.13 " B 65 18 65.0 12~ ~i f 19.8 2.41 " 9 81 2.95 " 

B 73 20 65.0 13t " 22.9 3.37 " 10 18i 3.01 " 
B 121 20 80.0 14i 7~ " 24.6 3.34 " " 91 3.19 " 
B 89 24 80.0 14~ 7i " 30.3 4.07 " 12 9t 3.19 " 

Lengths and weights of separator holts in above table are for girders composed of 
two beams of minimum section as shown. Lengths of bolts for intermediate and 
maximum sizes of beams may be obtained by adding twice the increase of web 
thickness to the lengths given. 
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CAMBRIA STEEL. 

STANDARD CONNECTION ANGLES 
FOR I-BEAMS AND CHANNELS . 

47 

FOR :i'AND 4 " 
BEAMS AND CHANNELS 

FOR5'AND 6" 
BEAMS AND OHANNELS 

1/ " rI h 
FOR 7.8. \) AND 10 

BEAMS AND OHANNELS 

>.:r.t!j]. ~- .... ~ -:::t .. I , 
9_ 

Sl'_ .... _. 
, , 

FOR 12 BEAMS AND CHANNELS 

~E]: : 
It" *2¥~ ~1¥' 

" " 3" " 6 x 4 "-8 ANGLE-a LONG 

'i,1;~ 
~-~ 
1ft ~~~~ 1ti" II 

/I "3/1 1 /1 FOR 18 BEAMS 
6x4 x.ANGLE-7, LONG t· ." I 

'::t; -. -~- ... - .. - ... 

" FOR 20 BEAMS 

51_ : : 1 ; i 
I I I I I 

::t~+, , , , I I 
5'_ -t-t-t-'t-t 
If~ ~¥49~~~~¥4- hi" 
4/~ 4/~ i'ANGLE -la/LONG 

1-f!l 
~1U 
~rn: 5'_ • , 

l.t"ft!t ht' 
6'~ 4"x ~"ANGIlE -2t"LONG 

o;r.J"--*-"*-*-·-*-1 
.~:1: : I : Ii : 

I I I I I • 
I I I I I • : I I I I : i 

~1~' I I I I I_I - ,t -t -t -t -t -tl 
lf~~~~~~li" 

4" x ~ i'ANGLE -l5'LONG 

'!h+, ., I '" I 
5'_ -t-f--t-t-t--t -t 
11/. k~~~6~ h~!' 

4hx 4/~ t'ANGLE -lS/LONG 

ALL RlVETS OR BOLTS TO BE ~DIAMETER ALL OPEN HOLES TO BE ¥.-"DIAMRTlIR 
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4' CA.14BRIA. STEEL. 

LOCATION OF OONNEOTION ANGLES FOR 
BEAMS OF THE SAME OR DIFFERENT 

SIZES FRAMING OPPOSITE, BOT-
TOMS OR TOPS FLUSH. 

~ 
[O~~ 
[0 0 0 1 

;; • 
Dim: or 11111S. 

A U C D E , .... 
- -- - -- - -- --- -

'""' o,pooi~ , .... .... .... , .... , .... '" .... , ..... 
- --~-- - - - - -- -

3 3 l Y. '" '" 4 3 '" '" '" .. 4 , 2 • · 

\ 
~ 4 • 3 • · . • '" ." '" ~ 4 • ~ • • .. 3 · . .. , 3 3 3 

7. • ." • i~ 
, 

'" • .. .. 0 0 .. • .. " , 
" 7 . y. 2Y. · . · . , 4 ." 3 

~a 
, 

'" " • " " 0 0 

" • " " · . , 
" 7 " .. • · . • 
" , 2~ ." 2~ " 
~ • flY. ~ ~~ 0 0 

• , 
" 7 " " • · . · . 
" , " " 3 · . 
" • '" a" a" · . 

I!? • flY. • '" 
, 

7 " • · . , 
" , " " a a 
" • " " • 4 
" ,. 3~ a" 3~ · . · . 

For ......... he .... D io .~ro "" E to 1" (6 • ....., "", beam ",""k "'" "" cope Rang .. 
bt.ck Yo" to clear rive< h •• d. 
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OAMBRlA STE EL. •• 

LOOATlON OF OONNEOTION ANGLES FOR 
BEAMS OF THE SAME OR DIFFERENT 

SIZES FRAMING OPPOSITE, BOT· 
TOMS OR. TOPS FLUSH. 

1.. O-<Y - .." 

--- " 0 ,,-- __ l 
0 0 h· ir -e- e--

< 

-- ,W'fI OF JIdS. 
A n • n E 

1 11<~" -- - --- --- ---.... ~ ..... , .... ,- , .... , .... ,-- ..... - --- - - ---
~!I 8 ~~ ~~ ~~ " :~ • - -
" lV " " ~~ - -
" ,. 3), 3), - . .. 

" 8 ~!~ 4 '", 

~ 
.-

;~ " • " 1~ 
" I. " " 
" l' " " 3" .. 
" 1. '" 3~~ 3!~ .. .. 

1. • ~¥ ~, .~ :ij it " • !h " I. " " 
" 1. " " 
" 1. " " .. 
" 1. • • 4 .. .. 
~? 8 ~~ 4-, ii :~ i~ • " 
" I. " " 
" ,. " " 
" 1. " " :. " 18 " " .. 
" 2. 3~ 3), all .. .. 
2' 8 3>.' 6~{ .~ :i il " • " 

~ " I. " .. 
" 1. .. .. 
" 1. .. .. .. 18 .. " is I " 2. .. " .. 
" 2. 41i 41i .. .. 

. ..... c"- ",h"", D I. ~i': or t:;' .... E Ia W' '" I X" cut beam ba<:k X" .... e<>pe 
Iaqeo....,k ~' to clear "y", ead. 



50 CAMBRIA STEEL. 

BEARING PLATES FOR SHAPES USED AS 
BEAMS. 

Shapes used as beams resting on masonry walls or piers will ~enerally require 
bearing plates of steel or their equivalents, set in or upon the masonry to properly 
distribute the load thereon with due regard to the allowable !afe pressures for the 
class of stonework or brickwork in question. 

A table of bearing plates is given on page 51, which gives the bearing values 
in pou1\ds for plates of various sizes based on the safe unit pressure allowable for 
different classes of masonry. As the strength of masonry varies largely according 
to the qualities of the material used, the workmanship and age, it is impossible 
to give absolute figures for safe unit pressures for all classes of . work, but the 
values given below are believed to fairly represent these for the usual kinds of ordi. 
nary architectural masonry. The strength of ordinary masonry generally depends 
upon the crushing value of the mortar or cement used and does not bear any fixed 
relation to the ultimate strength of the brick or stone entering into the construction. 

The table of bearing plates gives the bearing values of various sizes of p]ate~ 
when used with different classes of masonry, but the thickness of the plate should 
be computed for each case. 

For a plate of given length and breadth the thickness depends upon the allowable 
load and unit stress .. and the width of the flange of the beam or channel resting 
upon it. 

The thickness may be determined by the following formula: 

1_.866(I-b)~ 
= thickness of plate in inches. 
= leng.th?f plate .. in a direction perpendicular to the axis of the beam or channel 

10 lOches. 
b = width of flange or beam or channel in inches. 
R = reaction at point of support in pounds. 
For uniformly distributed loads, R = oue·half of the load given in Tables of pafe 

Loads J pages 80 to 96 inclusive. 
p = allowable stress in pounds per square inch on extreme fibre of plate. 
b'.- width of plate in the direction of the axis of the beam or channel; ,: e., bear .. 

ing on wall in inches. 
If p -16 ()()() Ibs. for steel we have 

1-.00685 (l-:b)~ 
EXAMPLES. 

What is the proper size of steel bearing plate to be used in a wall of good brick 
laid in lime mortar to support the end or a lO-inch standard I-Beam .. weighing 25 
pounds per foot J of 16-foot span, subjected to its safe load uniformly distributed? 

On page 8J in the Table of Safe Loads Uniformly Distributed for Cambria 
I-Beams, lhe total load is found to he 16280 pounds, and half of this, or 8140 
ponnds, will be the reaction at each end. 

On referring to the Table of Bearing Plates J on page 51, the proper size for this 
load on the class or masonry in question is found to be 6" x 10". The width of 
flange of a 10-inch 25 lb. standard beam is 4.66 inches. 

Substituting these values in the formula for thickness gives 
_ 18140 

t~.OO685 (10-4.66) "\j~10 - .426 

The nearest commercial size above this is IB inch J which is the thickness required. 
]f a shorter plate would suit the location better it may be seen from the table that 

a plate 8" x 8" will give the necessary bearing value and the thickness of this 
would be 

. {8f40 
1 = .0a685 (8-4.66) 'J8x8 - .258 

and the nearest commercial size above this is lv', which is the thickness required. 



OAMBRIA STEEL. 

BEARING PLATES FOR I ·BEAMS AND 
OHANNELS. 

To be used on "" .. 115 of different kinds of muonry. 

Bel.ring values Are hued on the following .. lIowed preuure. : 

-,. 

Ordinuy StoDe •.•.••.•• . •..•••.•• . • . . . ... 
Good Slone ....................... . ..... . 
trick in Lime Mortllr ............. .. .... . .. 
Brick in Cement Mortar .............. .... . 

I", 
300 
I'" 300 

I'" 21.60 
10.80 
14.40 

•• 



CAMBRIA 8TEEL. 

STANDARD SPAOING OF RIVET AND BOLT 
HOLES THROUGH FLANGES AND OON· 

NEOTION ANGLES OF I·BEAMS, AND 
TANGENT DISTANOES BETWEEN 

FILLETS MEASURED ALONG 

~ &n ~.X 
.. 14.76 .. 

'.. 12.26 ~ 14.76 
.. 17..26 " 

'.. 10.00 ~Ji 17.60 
.. 20.00 .. 

!'! ~g~ ~Ji 
.. 22.70 .. 
" 26J<l0 .. 

~ 21.0 
20.0 

.. 30.0 

.. 30.0 

10 20.0 
.. 30.0 
.• 30.0 
.. 40.0 

12 31.0 
.. 36.0 
.. 40.0 

12 40.0 
" 40.0 
" 00.0 

8 .. .. 

THE WEB. 

:n , 
" ill ~ .. 

.. .. .. 

.. .. .. 

.. .. 

.. 

r-n '---11 
, 

60.0 ~" 60.0 
70.0 .. 
7 0.0 .. 
80.0 ., " .. 
80.0 ~~ 
80.0 
90.0 .. 
90.0 .. 

100.0 .. 

00.0 
60.0 
60.0 .. 
70.0 .. 

i~t lrr 
o 1 1 4 

'" g~ 

.. . . 

60.0 3 1. 0 
70.0 ~11 0, • 
70.0 " It " .. 

' ;il 20 80.0 4 
86.0 " 
90.0 " 
90.0 ., 

100.0 " 

.. .. .. .. .. 
~~ 80.0 ~ 

80.0 
.. 90.0" 
.. 90.0" 
" 100.0" 

.. .. 
II 

'} 2~U 

~ I :: " .. 



CAMBRIA. STEEL. " 
S'l'.AlIDARD SPAQING OF RIVET AND BOLT 

HOLES m FLANGES AND CONNEOTION 
ANGLES OF CHANNELS, AND TANGENT 

DISTANOES BETWEEN Fn..LETS 
MEASURED ALONG THE WEB. 

b ,"--
~r---- 'T---1h 

~ I WNP~ m • " T "S' Wqu. m • " T -- ..... 
t ..... ·J.M,porl'\ ..... I .... To:" ..... -.= ...... " -.= ..... lL ~ 

• ~o II ~J Ii l,tl 8 21.2~ 1& 6h " 8& 
., M .. 0.0 .. 4 jl & .. 9 13.2~ ii iU 

II '?~ .. 10.00 

! .2. ~ ~). * ~!. .. 20.00 1I .. 
62. .. 20.00 .. .. 7~' .. .. I t • .. 

• 6.' 1 fll ~ '1.' 10 16.0 

~~ 
ow. Po ~~ .. 20.0 

~i .. 9.0 l.~ .. 20.0 !I 
.. .. 11.0 .. .. 30.0 l~ 
.. 

~ 0.0 ii i~ II ~l" .. 30.0 • .. 
10.0 .. 1M .. .. I • 20.0 III ~n 

~ 
'ttl .. 1M .. .. .. 20.0 

9.70 

Ii i~ u ~~ .. 30.0 • • .. 
7. 12.20 

.. 30.0 ~~ g~ 
.. .. 14.70 .. .. 40.0 .. .. 17.20 .. .. 

16 33.0 m j~ 
II I:;;'''' .. 19.76 .. .. .. 3 6.0 , 11 .26 

!S ill ~ 
~~ 

.. 40.0 2 

H 
.. .. 13.76 .. 46.0 I~ 
.. .. 1~6 .. .. 60.0 .. .. 18.76 • .. .. '6.0 .. 

MAXIMUM SIZE OF RIVETS m BEAMS 
AND OHANNELS. 

j.u_ uu" ChaDD"I .. 

"f -~ .;k ..... ... ..... 
Woi(kl • .... ' • • YojpL • .... ..... ..... . .... ..... liT .... ..... u..,..n. - .... - ....... Lkporl'\ .... ....... tilL ,..K , .... -

, MO 
~ 

16 42.0 Ii 3 ~OO 

~ • 760 16 00.0 • 626 
6 ~6 16 60.0 li 6 MO 
e 1 6 Ii 16 66.0 6 8.00 Ii 7 16.00 20 66.0 1 ~ 9i6 
6 18.00 li 20 80.0 .. 11 • II • 21.00 .4 60.0 .. • 13.20 

10 20.00 .. 10 16.00 .. 
' 2 31.1~0 .. " 20.60 .. 
'2 40.00 .. 16 33.00 .. 
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•• CAMDRIA STEEL . 

STANDARD SPACING OF RIVET AND BOLT 
HOLES IN ANGLES, T-BARS AND Z-BARS, 

WITH MAXIMUM SIZE OF RIVETS 
TO BE USED. 

~ TJ" 1o'm": 

~ ___ 1 
~mol 

ANGLES . 

'T .- ""'rdo I two.1or 'T .... w 
m , . .. • m • .... li." .... .m .... .'" TaeM.- """'"iiif"""" ... , ...... I r..l. -'.4- , .... , ..... ~ 

," 
U § 2 l.~ ~ 3~ {Hi , 

2 " • .. 
'" ~ 

.~ .. ' .. 

m '" 
.. • jill 

.. 
• j .. .. .. 6 .. 
II 

.. 
'" " 7 .. 

" 6 'G "~ ", .. 
... 8'l!! :I 

T -BARS. 

Wi,ilk I'L DIuL "r!' I ... -, • or li'N m ,.-- . ,.. ... ... ..-
lo'NL ,- loek. , ..... , .... 

I 
IlI<k. 

-, '.i ~ 
, It OJ 

'" 
m in 

.. .. .. \j .. .. p .. .. .. 
2 , 

~ 
.. 

2'" 

l~ 
\j 

~1' 
.. 2 

~~ .. 
~~ ~ 3 • .. 

." ~ • ~ • ." 2 ." ill ~ • ." .. 
• 

Z -BARS. 

.:-e. W.iI;U. m " •. 0-..<1 
li ..... 

, .... LI>t. ,... Pool. ".& ". 
' W 3~ 6.7 to 14..2 

~~ U 4". 8.2 .. 23.0 
0" 6 11.8 "28.3 
6 "6 16.6 "34.6 2 • 

- - -



CA.:M.DRIA STEEL. 

FIREPROOF CONSTRUCTION. 

llui ldinb>!l of fireproof construction consist essentially of a steel 
frame or skeleton to support the Hoors, and in the case of high build· 
iugS, the outside walls also are carried by the steel framing. All 
parts of the steel work are enclosed and protected by $Ome firc·resist. 
ing lIlaterial, which should be of such quality and arrangement as not 
to di£integrate or fall away when heated to high temperatures and at 
d,e same time e;t;poscd to a stre:>.m of cold water. The fireproofing 
(ur the floors, in addit ion to its abihty to afford a fireproof protection 
tll the stecl beams, must be capable of supporting the lood and dis· 
Iributing it to the Hoor beams, which in tum transmit it tll the columns 
aJ,d thence to the foundations. 

One of the earlier forms of floors consists of brick arches built 
bet,veen and supported by the bottom Hanges and lower portions of 
tile web of iron or steel I· Beams, but this style has considerable dead 
,..eight and, as ordinarily constructed, does not provide fireproof pro
tection (or the boltom flanges of the beams. Another of the earlier 
(lrms of 1l00T is composed of sheets of corrugated iron arched between 
the beams, on which a concrete filling is plac~~l, and this abo, as Or. 
dinar iiy COll>tructed, does not provide prolecti"n for the bottom 
Ranges of the beams, besides, it is quite heavy. 

A later style of floor is the hollow tile sy,teUl, which is composed 
of liat or segmental arches constructed of mould~~I1JLocks of hanl 
burned e1ay, specially shaped, and of various depths to suit different 
loa.ds and the sizes of the i beams suppOTling them. I n the hollow 
tile system, the blocks may also be of porous terra'cotla which is 
lighlcr than hard clay. 

Various other sptems of fireproofing are now in use, the 11I06t usual 
(orms of which consist of cement, concrete or other material u$Cd 
alone or deposited or arranged. about a strengthening or supporting 
fram ework of slcel shapes, bars, roos, wire, wire·cloth, etc. 

Column or girder fireproofing may be accomplished by the use of 
hard clay or porous tcrra·colta blocks shaped to fit and enclOQe the 
steel work, or the sted may be wrapped with wire, wire cloth, metal 
lath, etc., and a concrete or plastered coat ing applied to it. 

Fireproof partitions 11Iay be constructed of hollow tile composed 
of hard clay or porous terra· cotta to which the phster finish may be 
directly applied, or they may be composed of suitable metal studding 
on which is secured the wire-cloth or metal lath that serves to support 
the concrete or other fireproofing, the surface then being plastered in 
the usual manner. 

T he dead weights of fireproof lioon vary between wide limits de· 
pendent upon the system employed, the load to be carr ied and the 
distance between the supporting beams. 
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CAMBRIA STEEL. 

TESTS OF FLOOR AROHES. 
Reports of tests of various forms of Roor arches may be found in 

the Amuica,. Arc!tj/ul. March. 1891, and in Ihe Engi,utr;nj( Ntrord 
for September and October, 1897. 

A palor on this su!ject, entitled "Tests of Fire.proof Flooring 
Materia ," was publish in the TromM/ionJ of 1M Am~ritan S,1(iuy 
(If Gvit EnginuYl, with discussions, in Vols. xxxiv and x""v, dated 
1895 and 1896. 

A summary of the principal data and results of Ihe tests which were 
Ihe subject of lhe latter paper is gIven ill the following table: 

BREAKING LOAD OF HOLLOW TILE ARCHES. 

'1<" "" ''''' .... It.ocn, 
~~ ---- ..... .... .... ..... ''''' sS' • 

.... .... ..... • .... Iod. -~ 1 • .... ",,, • .... . J.]iI( ... -r.;:- .... -L"- ... • lie .l 'uo 
,~ ,. m' • - 3.5' 60 '8.- 18'" - 68829·174 -"" E I hrd- ) JI5.""" 1'0rT.""""" 
7.5 5. .. 11.5 900() 2(52'10367 10818 " " " N.M. 
7.5 5. ro "., '12'" "'''' 11000 " " Cen. Port. 
7.5 5. 60 ".5 '200() 3900() .- " Porous " " 
& 7. 60 88.25 14500 31071 "" " " " " 
& 7. ro 88." 157.50 "'''' ' 0088 " liard " " 

" 10. 60 .1. .6400 '''00 7200 " •• " " 

" &75 ro •• SlOO .... 6377 " " " N.M. .. 9. ro 10. 5000 8333 '0000 " " " " ... 9 . ro 10. 16100 ,.., 12583 16100 " " Dis. " .. 9.5 ro 10. 2500 '947 .,,, " .. Cen . ..... . 
& 5.5 " 11.5 2500 68. '61' mI S " Dis. N.M. 
& 5. .. 11.5 .800 ... .46. "26 " " " " 
& • 60 86. ' 0000 25000 8333 " " Cen, Port. 
& 5. ro "- 5700 380 8550 "'" " " Dis. " 
& 5. 60 12. iI500 700 "" 52" " " " N.M. 
& 5.5 60 ... .0000 '000

1

.3636 "636 " " " " 
& 5.5 60 12. 2500 6818 6818 " " Cen. " 
& 5.5 60 ... 9950 9% 13568 "" " " , Dis. " 
& 5.5 60 ... 2500 6818 "" 

.. " Cen. " 
10. 7.5 60 .. . """ 900 'iI5OO 4500 " " Dis. Port. 
10. & 60 rI. .4500 \U,O,I3SW .. '" " " " .. .... 

Non:. 1 n the abo,·c I.1ble the following abbreviatiolls arc llsed; 

"E," l-:nd Construction; " 5," Side Construction; "liard," I IrmL 
CLay; "PorOIl$," l 'orou$ Terra·COlla; "Dis.," Distributed Load; 
"Cen.," Concentrated Lollod at Centre; " I'ort.," Portland Cement, 
and" N. M.," No Mortar. 

The Loads per Sq. Foot in the aoovc table were obtained in all cases 
by dividing the Total Load by the superficial area of the arch in square 
feet. The 1I0riwlllai Thru.t for Distnbut .. '(\ and Central Loads wa:. 
obtained by formul~ similar to those !;ivcn therdor on one of the pre· 
ceding Ilab'eS,and for Central Load~ thLS is double that for a Distributed 
Lo;W of the s.lme weight. 
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CAlIlBBU STEEL. 

THRUST OF ARCHES. 

The horiwntal thrust of segmental floor arcbcs, on tbe ..-lImp

li,,11 of IIniform loading, may be fOlll1d by the fonowi~g formllla : 

T _ SWL' 
-2R' 

in .... hich 
T == pressure or thrlls! tn pounds per line:u foot of arch. 

yo= load on arch in pound. per square foot, unirormly distributed. 

I. = span of arch in feet. 

I{ = rise of $Cgmental arch in inches. 

f or a conceotrated loa4 at the centre, of weight P, the thrust 

'r _ SI'L 
- R 

For arches with flat tOIlS and bottoms, slich .., are liS«! in floors, 

the youssoir joint5 on ath side of the ceotl":l.l key are usually laid out 

on parallel lines, and in these C:!.SCI the thrust may he determined aJ'" 

proximately by using for R, in the aoove formula, the effective depth 

of the arch, which is somewhat leu t""-n the Ilomirai depth, as 

lDdicated 00 page 59 • 
• "or segmental arches the rise R is the vertica l distance from the 

kl,hest part of the intradlM to the plane of the springing line. If the 

.-dius of the intradlM for segmental arches is r, the rise may be ob

tained from the following formula: 

R = r_~r1- ~" 

R 1.' 
conversely, r = 2~ + 8R 

TIE RODS. 

Although in the compleled struetllre the horizontal thrusts of adjoin. 

lac arches may counlerbalance ath other, the tie roos should be $(> 

popol tioned and spaced as 10 withstand the entire thrust of the arches. 

.us lying the structure together and facilitating the constrllction. 

1.& 
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•• CA.KBBIA STEEL. 

SP AOING OF TIE RODS FOR TILE AROHES. 

The tab le on the next page was computed (rom the (ollowlog f",. 

mula, whkh was obtained (,om that gi.,ing the thl'\l.St of arches o~ 

1),I~57. 

B AX R X 10000 
W[J 

in which 

D =5paeing oftie rods In (~t. 

A =net &fea DC rod in IIq\lUC inches. 

R = rise of arch in incha. 

W=Ioad;n pounds per square root of the aKh. 

L =5pr.n of arch in feel. 

The .hoyt formula gives the .pacing of lie rods corresponding 10 . 

tensile Sire" in the rods 0( 15 000 pounds per lIquare inch, without COn. 

sidering the flexure oC the beams. 

In spacin!; tie rods, the lateral strength of beams, for flexure due to 

the thrust of the :uebes, should be taken into consider.u.ion, uplana. 

lions for which are given on pages 62 to 65 inclusive. 

Sp;u:ings lOr other loads than that of the table may be found by pro-

portion, thus: 

Required .padng= 

100 + .mabt._~!..~,ch I" poun~p<r oq ....... iOoc • fro ... lab 
New IOOd i.Lbo. por o.q. ft. + _"b. of...-ch L. lbo. por Iq. iL X pad... ... 

Weights of tile areh" per square foot are ginn on page 61. 

M noted under the huding .. Laten.1 Strength of Beaou," 011 page. 

66 and (fl, care ,hould be taken Ihat the 'Pl'clng of tie rod. is not 

grealer than t .... cuty times the Ica~ fb.nge width, otherwise the life 

loads should be reduced to compell$llte for the strainl produced bJ 
nexUfe orlhe upper flani:e considered as a column in comprCSllon. 



~ 
OAMBRIA STEEL. •• 

sp.A.OING OF TIE RODS FOR Trr..E ARCHES 
IN FEET. 

For a uniform loot! Qf 100 II>$, pc:r square foot in addit ion to the 
weight of the arch. 

- Nominal Depth of Arch. 
Iuche •. ........ I I ....... • 7 ...... • I • I I • I I • 

Effective Depth or Rile of Arch. 
t...ehu. 

- , ... , ... 3.' ... ... ••• 7-0 • •• --------, i .. ao '.5 10.9 1>, 1>0 

" I '.5 '" 14.2 .. , 1&8 .... 
" I I" I" 19.8 12.' 'M 81.1 

• i U '.5 .. It ., .. 
" I .. ., ao 9.2 I" 1>' 
" I r2:!- g .• 11.1 1>, 14.3 17.5 

5 i u " .. .0 ••• 6.' 
" I .. U >t ., .. .. 
" I ' .8 ., 7.1 &1 ••• 1!.2 ----
6 i .. " " 

., >t 17 

" I ,., .. u ... .. .. 
" I ... .. , [2Z. ••• 7.8 .. 
7 j .. .. .. to .. .. 
" I .. 8.0 I.' U .. .. 

" I .. .. ... '.7 6.7 .. -
8 i .. .. .. .. 1.7, " " I .. u .. .. .. .. 
" 1 .. • •• • .. .. .. .. 



60 C A MBRIA STEEL. 

BEAM TABLES. 

Tables of safe loads for hean\$ and cll:mnel$ and Sp;lcinf!$ of I. 
Beams for floors a re givcn wi th explanatory notes on pages 74 to 107 
inclusive. 

BEAMS AS GIRDERS. 

I n some eases two or more beams may be bolted togethcr sidc by 
side to form a girder, in which ease cast iron sepal"::ltors with bolts 
should be used to hold the various members together. SelXltatoll 
should be plaeed at each cnd of the girder, at points of concentr:tttd 
loading, and for uniform loading should be located at distances apart 
not greater than twenty times the width of the smallest beam flan~, 
in order to laterally support the upper flanges which are in compre$
sion and prevent their failu re by buckling. The separators should fit 
dosely between the beam flanges so as to unite the beams forming t h~ 

girder and thereby caus<: them to act t~ther in resisting the load. 
A table of separators is given on page 46. 

CONNECTION ANGLES . 

When beanlS are coped Or fitted together at r ight angles, connectIOn 
angles are generally used, standards for which, covering usnal cast$, 

lire shown on pages 47, "8 and ,,9. Explanations and tables of limi ti ng 
spans fo r which these standards may be used are given on pages '" and 
<15. Beams may be fitted together thus with flush tops or bottoms or 
in intermediate posi tions, as required in eases where the girder or 
trimmer beam is the la rger. I n e3Ses where the girder or tr immer 
beam is the smaller, special sti rrups or other connections are requi red. 

LIVE LOADS FOR FLOORS. 

The following loads per lIquare foot, cxdusive of weigh t of floor 
materials, show the range assumed in usual practice: 
Dwellings . .. . .... ........... 70 Ibs. per sq. ft. 
Offices . ... . . .. .... .. ........ 70 to 100 lbs. per 1Iq. ft. 
Buildings (or public assembly .. 120 to ISO Ibs. per 1Iq. ft. 
Stores, warehouses, etc ........ 150 to 250 Ills. and upwards per s'l' ft. 

On IXIge 305 aTe given in detail tile safe loads for which floors 
should be designed in accordance with the building Ia,,'s o f variou, 
cities. 

." 
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WEIGHTS OF HOLLOW TILE FLOOR ARCHES 
AND FIREPROOF MATERIALS. 

ENO CONSTRUCTION, FLAT ARCH. - "',dlJo If Sjou loot_ Boo.-. hpdo"A,.., .... !ciI,.... .. \UfO Pool. - 5 feel 10 6 feel. 8 inches . • " 7 " , " 
7 " 8 " 10 " 
8 " , " I' " 

HOLLOW SRICK FOA FLAT ARCHES. 

(SII": CONSTRUCTION,) 

3 feel 6 inches to 4 feet 0 inches. 
f "0 " f " 6 " 
f "I) " Ii" 0 " 
Ii "6 " I)" 0 " 
Ii "0 " I)" 6 " 
Ii "6 " 7" 0 " 

6 inches. 
7 " 
8 " , " 

10 " 
12 " 

PARTITIONS. 

27 pounds. 
29 " 
83 " 83 " 

27 pounds. 

" " 32 " " " 39 " 
44 " 

ftiU._ "oic'l,.!ojuro 100( 
'110110\\' Brick (Clay) Partitions. 

~ "" " 
" 
" 
" 
" 

" 
" 
" 
" 

" 
" 
" 
" 

" 
" 
" 
" 

Porous Terra·Colla )'arlitions. 

" " " " 

2 inches. - 11 pounds. 
8" 14" 
4" 15" 
Ii" 19" 
6" 20" 
8" 27" 
8" 16 " 
4" 19" 

" ,," " 5" 22" 
" ~" " 6" 23" 
" ~" " 8" 33 " 

----------~~----~ 
FURRING, ROOFING ANO CEILING. 

Porous Terra·Cotta Furring. 2 inches. 8 pounds. 

" " " Roofing. , " I' " 
" " " " 3 " l' " 
" " " " , " I' " 
" " " CedinG" 2 " 11 " 
" " " " 3 " l' " 
" " " " , " I' " 

G-inch SegHlenta\ Arches, 27 pounds pcr square fOOl. 
8· " " "33"""" 
~ " I'orou$ Terr:l -C"tta l'utilioH, 8 pounds per sqllare foot. 

-
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LATERAL STRENGTH OF BEAMS TO RESIST 
FLEXURE DUE TO THRUST OF 

ARCHES, ETC. 

In speeial cases where the thrust of a floor arch is exerted against a 
beam, channel, angle or other shape without other lateral support than 
the tie rods, or braces, this will produce lateral flexure and stresses in 
addition to those caused by the vertical loading. Throughout the body 
of the floor the thrusts of the adjoining arches, when completed, will 
usually counterbalance each other, but in the outer beams around 
shafts or elsewhere, if unsupported sideways, the stresses due to the 
lateral forces should be considered. 

The total allowable stress per square inch for the extreme fibres of 
beams has been placed at 16000 pounds per square inch, and in order 
that this may not be exceeded owing to lateral stresses, the str~ss due 
to vertical loading should be correspondingly reduced so that the 
resultant intensity shall not exceed the allowable limit. This may. be 
calculated by considering the beam as continuous and laterally sup
ported at intervals by the tie rods, the spans being equal to the spacing 
of the rods. 

In this case the fibre stress due to the lateral forces is: 

I wxI B2 
p =-r-'- (1) 

in which· 

p' = fibre stress in pounds per square inch due to lateral forces. 
w = lateral load or thrust in pounds per lineal foot of section used as 

a beam. 
XI = distance of the extreme fibre from the neutral axis in inches. 
B = distance between tie rods or lateral supports in feet. 
l' = moment of inertia about the vertical axis of the section or that 

one at right angles to the line of application of the lateral 
forces. 

For I-Beams with the web placed vertically, as usual, xI becomes 

equal to ;, where b is the width of the flange in inches. In this case 

the above formula for intensity of unit stress due to lateral load 
becomes: 

wbB' 
pl=2YI (2) 
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In order tha, the total resultant intensity of unit stress shall not 
eJceed the allowable hmit of 16000 pounds per square inch, Ihe 
II~ due to vertical loading must be reduced by the amount of the 
i"tensityof . tress dlle to the horiwntal thrust of the uch, u deter. 
mined by Cormll l ... (2). 

I f pi reprcscnls the intensi ty of unit SIres. due 10 the horizontal 
thrust of the arch, and p the corresponding allowable intensity of 
IInit strC$!l dlle to tile vertical loading, then 

·p=16000-p' 

Ilaving thus obtained the reduced vertical stress p, the safe verlical 
I,.ad of the labl" corresponding 10 Ihis stress should accordingly be 

reduced by multiplying it brlhe ratio 1i~ and similarly for other 

)tro:utS and corresponding loads, Ihus making proper allowance Cor 
Ihe additionalstressC'5 produced by the IMeral forces. 

\( the reduct ion of the pfe londs on this account is a considerable 
I,roportion of the original amOlln l due 10 vcrtic;!! loading only, it 
"",,uid be more economical Iu provide ]:l.tera1 br:ace:s or lie rods at 
shorter intervals, Ihus ;!voiding the use of an uc«sive amounl of male· 
rial in Ihe beam. 

As Ihe stresses due to "erlieal forces for usual cases of loading are 
a muimum at the eenlre of the II",n it will o rdinari ly be lullicient to 
'I",ce Ihe tie rods or braces:l.t 5horter in terv:l.i$ near the ttnler in order 
1<.1 ;!l1ow for Ihe combined slresses due ' 0 vertical loading and hori· 
lontal.hrusts, 

The :l.bol'e metllod of calculation is not exact when considerillg Ihe 
lateral thrust of IUches, or loads from similar materials which do not 
uer! a uniform pressure Ihroughout their surf:l(es of contact with the 
11I,'aining beam 011 account of the friction and bond of their compo. 
nent I",r!s, bUllhis analysis of the stresses ma}' serve as a guide in 

designing. 
The above form\ll~ should be llsed in connection with the abies 

IUld formula given on pages 66 and frl reb.t;ng 10 the lateral 5t renglh 
of bcanu, due to compression of Ihe upper Hange figured a, t!. column 
between points of latera! support 

• Thio method oC,.-u'm~n' ,;_ .ppro.i ..... 'e _,,"_ .. b .. h ... 00 ' he side or 
ooI .. y. 

n... contt< dettrmi .... ';O"'eao be _"ft<! bY ' M liN oI.b~ -'ion ",od"lo. poll·' 
,~ •. (S« T'a"pctiono of 'he Ame,ic." Societ y of t;iv;1 .:"';n ...... , Vol. LVI, 
l'101i, page 1&) ,I "9,1 
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EXAMPLE. 

'Vhat is the proper size of I-Beam without other lateral support than 
the usual tie rods, corresponding to a total fibre stress of 16000 pounds 
per square inch under the following conditions? The beam is 18 feet 
between end supports and carries a tile arch on one side having a 
nominal depth of 9 inches, effective depth of 6.6 inches, a span of 5 
feet, designed to carry a superimposed load of 75 pounds per square 
foot in addition to the weight of the arch and other floor materials. 
The hollow tile arch weighs 36 pounds per square foot and the other 
materials, including plastering, weigh 14 pounds, making a total load, 
exclusive of the weight of the beam, equal to 125 pounds per square 
foot. 

For tie rods of ~" diameter the spacing between them would be 
5.9 feet, as shown by the table of Spacing of Tie Rods on page 59, in 
which the safe stresses in the rods only are considered. 

Substituting the proper values in the formula for lateral thrust of 
arches, given on page 57, this will be 

3 X 125 X 52 . 
T = 66 = 710 Ibs. per lmeal foot. 

2 X . 
Substituting this value for w in formula (2) page 62, and assuming 

a 10" beam 25 lbs. per foot, the moment of inertia of which is 6.89, 
as given in the Tables of Properties of I-Beams, page 160, we have 

710 X 4.66 X 5.92 83581b . 
p' = 2 X 6.89 = s. per sq. m. 

Therefore p = 16 000 - 8 358 = 7 642 lbs. per sq. in. 

Hence the safe load as determined by the consideration of vertical 

7642 
loads only, should be reduced to 16000' or approximately .48 of the 

amount given by the Tables of Safe Loads in case the spacing of the 
tie rods is not changed. 

The safe vertical load for a 10" beam, weighing 25 lbs. per foot, 18 
feet long between supports, for fibre stress of 16000 lbs. per square 
inch, is 14470 lbs. uniformly distributed, including the weight of the 
beam as given in the Tables of Safe Loads, on page 83, or 14 020 ex
clusive of the weight of the beam, and .48 of this is 6730 Ibs., which 
is the vertical load it can safely carry in order that the total stress due 
to it and the lateral thrust shall not exceed 16 000 Ibs. per square inch. 
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The actual vertical lOAd on the beam under ronsideration is as 

(,,1IOW1: • ! X 18X 12S = 1i$2S11ls., 

which is less than the allowable amount, 6730 Ills., II.! figured aboye, 
SO that a smaller beam may luffice. 

Therefore, assume a 9·inch beam, weighing 21 Ills. per foot, the 
moment of inertia o( which a!Jout an uis coinddent with centre line 
of web is found in the Table of "roperties, on page 160, to be 5.16. 

In this case 

, _ 710 X '.33 X 5.9' - 1'-' It. . 
p - --,-X 5.16 - - '" . per sq. In. 

Su\.>$tituting this in Ihe rOrlnula for p "'e have 

p=16000-10B70=5630 Ibs. per sq. in . 

• 630 
Therefore the nfe verlicalload will be 16000' or appro:timately .35 of 

tile tabular safe i();ld. 
Tile safe vertical lOAd for a 9" 21 Ill. beam,lS feet long, for a fibre 

stress of 16000 Ibs. per square inch is It lSOlbs., as given in tile 
Table of Safe Loods. on page 8S.llnd.35 of this, after deducting weight 
of the beam, is 3781 lbs., which is less Ihan the actual :u11ounl, Ii 625 
Ibs. , as calculated above, so that the 9" 21 lb. heam will not suffice. 

If the $Ilacing of the ti e rods at the centre be reduced from 5.9 feet 
to 325 (eel, it may be found, in a manner similar to that used in the 
above calculations, that the ufe vertical lew! tor an 8" I.Beam, 
weighing 18.0 lbs. per foot, is reduced to .7" of its tabular value of 
8430 Ills., or 6 S28 11>5., and .. this amount is greater than the actual 
load II.! above, namely, Ii 625 11>5., the 8" beam would answer the 
purpme, under the changed condit ions as to spacing of tie rodll. As 
this beam might deneet beyond the limit for plastered ceilings, it 
lihould be eumined in acoordllnce with the rule or fOlmula given for 
obtaining safe deflections in the explanation of the Tables of Safe 
Loads, and elsewhere herein. 

Calculating this by the r"le given on page 760 Ihe safe load for the 
allowable limit of deflection is 

W=9 '80x~_ 7'91Ibs., 
18' 

\I hieh is greater than the actual amount,5 625 lbs .. W Ih3tthe 8" beam 
it sufficient and proper if the sp.acing of cenlro! Ii" roos be ch31lged 
to :125 feet, as assumed in the last case. 
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LATERAL STRENGTH OF BEAMS, 
WITHOUT LATERAL SUPPORT. 

The Tables of Safe Loads for Cambria I-Beams and Channels and 

Tables of Spacing of Cambria I-Beams, on pages 80 to 107, are calcu

lated on the assumption that proper provision is made for preventing 

lateral deflection by means of tie rods or other braces. In order to 

prevent undue strains in the compression flange, considered as a col

umn, the beams should be supported laterally at distances not exceed

ing twenty times the flange width, this ratio being determined by the 

following formula, which gi ves the safe load for solid columns of soft 

steel: 

18000 
p= l' 

1 + 300W 

in which 

p = allowable stress in pounds per square inch. 

I = length between lateral supports in inches. 

b=width of flange in inches. 

Substituting 16000 for p in the above formula, which is the allow

able unit stress of the safe load tables, it is found that the ratio 

2 = 19.37, from which it may be seen that the compression flange 
b 
should be supported laterally at distances not exceeding twenty times 

the flange width as stated above. 

Beams which are not thus supported laterally should not be loaded 

to their full transverse capacity. The allowable fibre stresses and pro

portions of their full loads which they can safely carry when laterally 

supported at various distances is given in the following table: 
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REDUOTION IN VALUES OF ALLOWABLE FIBRE 
STRESS AND SAFE LOADS FOR. SHAPES 

USED AS BEAMS DUE TO LATERAL 
FLEXURE. 

-
If,Iiotls,.a ! lIonblllllil -" lotit It s,.a 1I,",loIIlIlIIl -" ....... *'- r .. Dir.ol 

.. DiaIODOO su.. r. Dir.ol bot ..... .. -
""'" FI, ..... iIo fohIlu Slf. """' FI," .... I, MIlu Slf. ....... hlrUOPiIn. -_ . h_Pilrn. rwr lI'id~ ""' ... 'luro "idl.L ""' ... - , .... , , ... 
• " • ,> 

---
19.37 .6000 1.0 " 7474 . ., 
" .51182 .97 70 "" .43 

" "'" .93 75 "" ... 
30 13'<6 .81 '" "45 .86 
35 .. ". ... 85 "'. .33 

40 11739 .n 00 "" .30 

" 11)746 .81 95 4595 .29 
50 9818 .61 .110 .... ." 
" 8963 .56 "" 8850 .. 
00 8182 .51 110 85" ." 

The above table should be used in connection with the TablCll of 
Safe [.(md~ Unifonnly Distributed for Cambria I-Beams and Channeb, 
on page. 80 to 9ij inclusive, and limits the values found ther<:in under 
the c:ondi tioru given above. 

EXAMPLE. 

Required the safe load for a tS·inch standard I·Beam weighing 4! 
pounds per foot for a span of SO feet without lateral supports: 

. 1 SOx12 
From the data the ratIo b = ---= 6.5. ,., 
From the above table the proportion of the safe load which the 

beam can safely support under these conditions u .47. From the 
Table of Safe Loads for I-Beams, page 85, the safe loa.d for this beam 
when properly supported laterally is 00940 pounds, which multiplied 
by .47 gives 9842 pounds as the safe load uni formly distributed under 
the conditions given, including the weight of the beam, or 8582 pounds 
luperimposed load. 
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LIMITING SP ANB AND MAXIMUM LOADS OF 

I-BEAMS AND QHANNELS DUE TO ORIP· 
PLING OF THE WEB. 

I. Beams and Channels, when used as beams for ,"cry short spans in 

"hieb the "'tio of length of span to depth of beam is sman, should 

be examined for safe strength of the web considered as a column, 

Jllbjceted to crippling due to the shearing strain$. 

The Tables of Safe Loads of Ikarns and Channels are computed 

wilh regard to the ure unit S(.ts!leS due to flcKure, and, ... itb onc or 

\11'0 except ions, as indicated by dotted lines and &IXOmpanying foot· 

notes , the lengths of spans tabulated arc such that the limita.tion due 

to web crippling does not appear. The shearing st resses acting in the 

web of a beam may be considered to consbt of two stresses of equ~1 

intensity acting at right angles to each olher, and at anglcs of (5 dc. 

grees with the neulD! axi$. The intensity of cuh of these ~tr~es 

il equal 10 the intensity o f the vertic:a.1 shear, which is a IDuimUIII at 

the poinU o f support foc unibrm loading, and uniform throughout 

(rom the point of loading to the Iupports for a luperimpoaed concen

trated load at the centre_ 

The vertical shurs for diflerent systems of loadinR may be obtained 

by the use of moments in the usual way, and these are given for nri

ous casea on pages 1.0 to 1.3 inclusive. 

The shearing $lre$SCI which act at angles of . 5 degrees with the 

neu tral uil are equivalent \0 compressive and tensile forces, and 

the former will tend to buc1de the web, which $honld therefore be fi g

ured as composed of a Itriu o f columnl of a length equal to lu diag

onal depth. 
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If c is the vertical depth 0( the web in the dcar between the fill eu 

",hich connect i t with the flanges, the square of the length of the col· 

umn to be considered will be &'. 

Substituting tl,is value for I' i'l the formula for long columns 

'lfe have 

in which 

12000 
p = I' t+ -_ .,.", 

p = intensity of vertical shear, in pounds per square inch= 

Total shear ill JlOunds 
d<. 

c = depth of web in dear between fillets in inches. 

t = Ihickness of web in inches. 

d=depth of beam;n inches. 

This formula is also applicable for computing the safe shearing 

strcss in the webs of plate girders, in which case the length I is the 

vertical distance between centres of upper aDd lower rows of rivet 

boles connecting the webs and flanges. 

The webs of plate girders should be reinforced by stiffening angles 

&1 points of support and concentrated loading, and in cases where the 

intensity of shear exceeds that given by the above formula the web 

should be provided with stiffeners. 

The following tables have been prepared ba$ed upon the above for. 

l\I.ula for safe unit shearing stress in the webs of beams and channel .. 
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MA.X..lMUM SAFE LOADS FOR I ·BEAMS OF ANY" 
LENGTH AND CORRESPONDING MINIMUM 

SAFE SPANS BASED UPON CRIPPLING 
OF THE WEB. 

For loadi in pollnds unifonnlydistributcd including weight of beam. 

...... "1:' "'ilkl .... u Ii. 1- .. '" ':l" "'tilU 1laIu. •• I i.; . 

I:.. W, . ~ I:. .. .g 
h., ..... ..... ... .- ..... ..... ... -- ------- -. - ------- ...... ...... roO. ..... ...... ...... r~ -- - ------- -- - ----- -
• • , ,., 10'" 1.7 "06 " 50 1""1 •. , •. , I"'" t.! " =, ' .8 

7.' """ .9 
'" 16 " 985" 7.' • 9 • 7.' I ... ' '.1 " 1111200 ., .. 21809 I.' 60 I- ••• 

9.' .g,,, 
I.' " "W29 •. , 

10.5 "." t.! 60 "8732 , .• 
BI' 5 9.75 1971' ,., "09 15 60 157484 5.5 

12.26 """ I., 65 195147 •. , 
14.75 54380 I.' 70 ""'" .. , 

Bl7 , 12.25 '"'' '.1 75 2654" '.7 
14.75 "'" 

., SO SO'8211 ••• 
17.25 59857 I., B113 15 SO 2411024 •. , 

.21 7 15 "'" '.7 
85 27MII ' .2 
90 ..." a9 17.5 47720 .. ,. 344691 ,., 

20 664" 1.9 100 380'" , .. 
." , 1& "'" .. , 

'85 18 " III776B &8 
20." 52012 ., 

'" 15"" ,., 
22.75 "'14 , .. 

85 '''''' ,., 
ZO." 87.03 ., 

70 .'47" ••• 
'" 

, 21 41'" ••• ". 20 85 127592 9.' 

" "'" •. , 70 '''43' 7.3 

" 1!H63! •. , 
75 201.~ 67 

" ""''' I.. 

m .aa 10 ZO "'" , .. BI21 " SO &7 
85 7.7 

" B3739 , .• 
'" 

,., 
85 I"'" " " <0 

" 156930 ,., 
'00 ' .5 

84' 12 31.5 62'93 " .89 24 SO 126012 \·(. 7 

" .,'" '.5 85 16"" 11.8 

" 125'" .. 90 197821 ,., 
"116 " " 97'09 ' .9 ,. 23287S &8 

" ''''''' &8 100 26.59. 7.9 
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SAFE LOADS FOR STANDARD OHAN· 

N ELS OF ANY LENGTH AND OORRESPOND-
ING MINIMUM SAFE SPANS BASED 

UPON OR[PPLING OF THE WEB. 

For loads in pounds uniCormly distributed includIng weiilht .r 
Channel. 

-~ ....,u. ¥ "'~I ..... ~ >W. - .... "'&(\1 , .. tIaaa Iw· •• r:.. ......... ••• ~ r:.. ......... .0' 
r_ .... I ••. . ... 
..:..!I ........... -. ...... ,_ I- ............. ,-----
" • • ,- LI '" 8 "70 "." I., 

• 170111 .8 21.2:i "'" 1.3 

• 23909 •• "" 
, , ... .... '.0 

" • .... "'" I. • 15 .,," .. ... """ LI ., mil 1.8 , ... """ ., .. 1167.0 I.. 

01 ' 
, 6.' ''''' 1.6 G33 10 15 8'48' 

.., , '43" LI 20 "''' 2.' 
1I.1i """ •• .. '0"" I., 

31) '39663 I.. 
CI7 6 8 "'" .. '" 1731)38 L • .. , ..., ... 

13 "". LI "" " 
.,., m73 ,., 

15.1i "'" 1.0 .. "'" .. 
" ,om. u 

COl , '.70 "'" .. " 
,,,.,, ,.1 

It .. ..", 1.7 " '''-'711 I.. 
IU6 , .... I.. 
17.2:i "'" 

,., C53 15 " "'" , .• 
19.75 '"'' LI '" "'15 ••• 

" 11«50 ••• .. 8 lUll ..... , .• " 16'''' •. , 
,." " ... ,., 50 203148 .. .... 61676 I.' " 2-45311 " 
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COEFFICIENTS FOR DEFLECTION IN INCHES FOR 
CAMBRIA SHAPES, USED AS BEAMS SUB

JECTED TO SAFE LOADS UNIFORMLY 
DISTRIBUTED. 

Dislancs Coollicisnt for C06l1iclsnt for Dislancs Coollicisnt for C06l1icisnt for 
bstw .. n Fibrs Slross of Fibrs Sir ... of bstw66n Fibrs Sir ... of Fibrs Str ... of 

Supports 16000 Ibs. t" 12500 Ibs. r,r Si:tr: 16000 100. r,r 12 500 100. por 
inF .. t. Sq1lAl"S rnc • Squars Inc. Sq1lAl"sIno • SqJl&r1 Inch. 

L - H H' L H H' 
4 .265 .207 23 8.756 6.841 
5 .414 .323 24 9.534 7.448 
6 .596 .466 25 10.345 8.082 
7 .811 .634 26 11.189 8.741 
8 1.059 .828 27 12.066 9.427 
9 1.341 1.047 28 12.977 10.138 

10 1.655 1.293 29 13.920 10.875 
11 2.003 1.565 30 14.897 11.638 
12 2.383 1.862 31 15.906 12.427 
13 2.797 2.185 32 16.949 13.241 
14 3.244 2.534 33 18.025 14.082 
15 3.724 2.909 34 19.134 14.948 
16 4.237 3.310 35 20.276 15.841 
17 4.783 3.737 36 21.451 16.759 
18 5.363 4.190 37 22.659 17.703 
19 5.975 4.668 38 23.901 18.672 
20 6.621 5.172 39 25.175 19.668 
21 7.299 5.703 40 26.483 20.690 
22 8.011 6.259 

The above coefficients are for use in obtaining the deflection of steel 
shapes subjected to transverse strain, under their uniformly distributed 
safe loads for extreme fibre stresses of 16 000 pounds and 12500 pounds 
per square inch; the modulus of elasticity belllg 29000000. 

To find the deflection of any shape that is symmetrical about its 
neutral axis under the above conditions of loading when used as a 
beam, such as I-Beams, Channels, etc., divide the coefficient in the 
table corresponding to the given span and fibre stress, by the depth of 
the beam in inches. The result will be the deflection in inches. 

To find the deflection of any shape that is unsymmetrical about its 

.~ 

neutral axis when used as a beam, under the above conditions of load- 'J 
ing, such as T-Bars, Angles, etc., divide the coefficient in the table cor- 1 
responding to the given span and fibre stress by twice the distance of 1 
the most remote fibre from the neutral axis, expressed in inches. 

If, in construction, the beam is placed in position in the usual manner 
upon its end supports without special scaffolding or falsework between 
them, it will deflect somewhat by reason of its own weight, and upon 
the addition of external loading a further deflection will occur. 

The deflections obtained as above described are the total deflections 
due to the weight of the beam itself and the superimposed safe load 
uniformly distriDuted. 
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Thus, to find. from the preceding table, the delledion in inches for 

t.lI1bria shapes used IU beam5 tlllder their safe loads anil'ol-mly distrib
\lted induding the weil:hl of the bum: 
J..ct 0 = deflection in inches. 

I. = length between supports in fcet. 
II = coefficient for deflection from table for fibre i tress of 16000 

pounds per square inch. 
1'1 '= coefficient for deAection from table {or fibre strC:$S of t:i! IiOO 

pounds per square inch. 
d = depth of beam in inches for symmctria! sccliol1$. 
:<, = d istances in inches from neutral a:<is to nlOSt remote libre 

for unsymmetrica.\ sections. 
Foa SvxxnalCAL SECTION$. 

for fibre stress of 16 000 pounds per sqllare inch D = ~ 
II ' For fibre stress of 12500 poundos per square inch D=cr 

Foa UNSYMNKTllCAL SECTIOSS. 
II 

For fibre stress of 16000 I'ound$ per square inch D= -, 
" Ii' 

For fibre stress of 12 600 pouudspcr square 'nth D = ,
" EXAMPLES. 

Cast f._To find the deflection of a 9" I·Beam weighing SO pounds 
prr foot, for II. span of 15 feet lUId II. ma:<imum fibre slreu of 16000 
pounds per square incb, under its safe load uniformly distributed. 

F rom the abo¥e table the deRect.wlI1 cocfficient for this case is found 
10 be 1m, which divided by 9. the depth of the beam in inches. give, 
AI', which is the required deflection in inehes. 

lhe safe load for this beam under the conditions named is 16 t OO 
pounds includ ing the weight of the beam itself as stated in tht Tables 
III Safe Loads {or Cambria I· Beams onr,ge 83. 

Cast 11._To find the deflection 0 a 6" X ' " X i" anl(le, sup
ported at the ends 011 its short leg as !\ horizontal base, (or a span of 9 
Ieo:t and a mnimum fi bre st reu of 16000 pounds per square inch under 
Ita 'IIIfe load uniforml, distributed indudinl: its own weiJ!ht. 

From the table of" Properties of Angles" On ra~ 177 tbe dutallce 
r! rrom the neutral axis to the back or the i ho.ter leI: is found to be 
LIII inches, which subtracteU from the length of long leg, 6 inches, 
p~es ' .01 IU the distance x, from the neutral uis to the most reo 
W)te fi bre. From tbe ahove table the deflection coefficient for this 
cpc is found to be 1.341. which di~ided by 8.02, twice lI"gi¥es .167, 
which is the required deflection in inehes. 

NOTII.-Fof deflections of Beams, Cbannels and 7.,·Bars due to any 
.nlral or uniform load see cocfficients of deflection Nand N' in the 
T.bles of Properties reluinl: 10 these sections and the accompanying 
... planations. 

For dcBections of .ny symmetrical beams due to ¥KnouS 'ystenu of 
bding, see general formulzand diagrams on pages 13810 1'3 inclusive. 
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TABLES OF SAFE LOADS FOR CAMBRIA SEC
TIONS USED AS BEAMS, AND SPACING 

FOR CAMBRIA I-BEAMS. 

Pages 80 to 137 inclusive. 

TABLES OF SAFE LOADS AND SPACINGS. 

The Tables of Safe Loads for Cambria I-Beams, Channels, Angles, 

T-Bars and Z-Bars, give the safe loads in pounds uniformly distrib

uted for all usual spans based upon extreme fibre stresses of 16000 

pounds per square inch. ~ 

These loads include the weight of the steel shape itself, which 

should be deducted in order to obtain the external load that it will 

safely carry. In case the shape is used to support a floor, the weight 

of the steel, together with that of the other portions of the floor con

struction, must be deducted in order to obtain the net live load which 

can be safely sustained. Weights of hollow tile floor arches and fire

proofing material are given on page 61 , to which should be added the 

weight of plastering, filling on top of arches and the weight of the 

material forming the surface of the floor, in order to obtain the dead 

load of materials in figuring fireproof floors, in addition to the weight 

of the steel. 

A table of superimposed loads per square foot, exclusive of the 

weights of materials, in accordance with the usual practice for differ

ent classes of buildings, is given on p. 60. 

The Tables of Safe Loads for Cambria sections used as beams and 

the Tables for Spacing of Cambria I-Beams are calculated on the as

sumption that proper provision has been made for preventing lateral 

deflection by means of tie-rods or other braces spaced at suitable dis

tances apart; which for beams and channels should not exceed 

twenty times the flange width. In cases where intermediate lateral 
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fII pPOrt is not provided, the safe loads lhown in the tables must be 

,educed, .ud for beams and chan neb the amount of this reduction 

(:In be determiued by reference to the uplanations and tables there

f"r on pages 66 and fU. 

The thrust of floor arches. which is considenble, particularly in the 

I ca.e of long 'IJans or distances betw~n tie roos, ihoulU be taken into 

.ccount where it tends to produce lateral flexure of the fI(.)Or beams. 

Explanations of thi1l and a formula for reducing the unit stresses 

from vertical loading, on account of the addLlional i tresses caused by 

bori lOntal forces. are given on pages 62 to 66 inclusive. 

In lOme instances the allowable deflection will govern the design 

~ther tlwl the transverse strength, as in the case or beams carrying 

plastered ceilings, in which the deflection should be limited to -if inch 

per {(.)OI of lpan, or .1. of the distance between lupports in order 

1(1 avoid cracking the plaste r. 

This limit of deflection is indicated in the tables by full horizontal 

liues, the ligures below which correspond to loads or spacings for the 

liven _pans that will produce greater deAectionl than the allowable 

limit for plaste red ceilings. 

The deflection limits of Ihe Tables of Safe ~J have been calcu. 

lated for the lotalloads, including the weight of tbe section used as a 

beam. The .uperimposed live load will not produce all of this deflec

tion, and therefore the deflection limit of the tables includes an ele. 

_nt of ufety (or the reason that the beams will be deflected, after 

being put in place, by their own weight and that of tbe floor materiab 
before the plastering is applied. 

In CaIe$ where the deflection limits the use of the beam for the safe 

loads coHC;$ponding 10 the fibre stressOi of the table., the beam may be 

~ with a leu load such as to produce only the allowable deflection. 

The les.sc r la.d corresponding to the limit of deflection may be ob

tained {or any.pan {rom the Table of Safe Load, .. folio,": 

W_W.XLt 
- c,' 
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in which 

W = safe load in pounds for the limit of deflection for plastered ceil

ings = ~h of the span. 

W.= safe load of tables next above the line giving the limit of deflec

tion. 

L = length of span in feet corresponding to W. from the table. 

Ll = length of span for the case under consideration. 

This may also be expressed by the following-

RULE. 

Multiply the safe load next above the heavy line 0/ the tables by 

the square 0/ the correspondiltg Spal' in /at altd divide the product 

by the square 0/ the required span. The result will be the required 

load correspondil1g to the limit 0/ allowable deJlectiolt for plastered 

ceilil1gS. 

A Table of Deflections for Cambria shapes used as beams, subjected 

to their safe loads uniformly distributed, and accompanying explana

tions with examples, are given on pages 72 and 73. 

l' ABLES OF SAFE LOADS FOR I-BEAMS AND CHANNELS. 

Tables of Safe Loads for all sizes and weights of Cambria I-Beams 

and channels for the usual spans, expressed in feet, are given on pages 

80 to 96 inclusive. 

TABLES FOR SPACING OF CAMBRIA I-BEAMS. 

Tables for Spacing of Cambria I-Beams for a total load of 100 

pounds per square foot including the weight of the beam, correspond

ing to ' spans from 4. to 36 feet, are given on pages 97 to 107 inclusive. 

For any given size of beam the spacing or distances from centers to 

centers for different intensities of loading varies inversely as the load, 

so that the spacing for any intensity of loading may be found from 

the tabular spacing by proportion as stated in the notes at the foot of 

the tables. 
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TABLES OF SAFE LOADS FOR ANGLES, 
T·BARS AND Z·BARS. 

77 

TJ.bles of uniformly distributed ufe loa.ds for the u$uJ.I siteS of 
anglet, all &eetions of T Ibrs J.nd .U sections of stJ.udard Z·Bars are 
gi"en on pagel 110 to 13'7. In these tables the ..afe loads for equal 
leg Ilugles arc eiven on the assumption that one of the legs of the 
angle is horizontal and the other leg ,·ertical. In the case of angles 
with ullequal leb'S the-&nfe loods are given for both posit ions, tlut i~, 

with the lone lcg vertienl and with the short leg vertical. 
The ufc loods ror T · Ban; arc gi " en on the llSSuml)t ion th"t the 

f\2n~ is horiwntlll lUld the stem vertical, and for z..Uan with the web 

vertical. 

EXAMPLES OF APPLIOATION OF TABLES OF 
SAFE LOADS AND T~LES OF SPAOING. 

EXAMPLE 1. 

What is the proper size of beam with a clear span of 24 feet to enrry 
a superimposed load of SO 000 pounds uniformly distributed, the de· 
f1~tion to be such as not to crack a plastered ceilillg? 

From the Tables of Safe Loads for Cambria l· lleams, ptLge 85, il is 
found Ihat . 15 inch standard beam of this length, weighing 60 pounds 
per foot, will carry II gross load of 31 910 pounds, and the weicht of the 
beam itself 0 60 X 24 = 1 .... 0 pounds. Thus the net load may be 
80 <&70 pounds. &0 that Iho is the proper size for the conditions named, 
as its deflection is within the allowable limit, whieh is shown to be at 
a l p:an of SO fl,d as indicated by the horiwntal line on the table. 

Similarly it may be found from page86, that a 15 ineh special beam, 
of 60 l)Ounds per foot, will more than suffice, but lIS th is section is not 
regularly kept in stock the standard 1.5 incb 6O-pound beam sbould be 
ordered i{ prompt delivery is wanted. 

II may also be found from pab'C 88.. that an IS·inch 55'pound beam 
will amply suffice, and as this is both stiffer and liGhter than the 15. 
inch 60 pollnd beams, it could be used with KOnomy if otherwi$C 
SIIillble {or the location. 

EXAloIPLE II. 

What is the safe load for an 8- ineh ltandanl I·Beam weighing 18.0 
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pounds per foot for a span of 20 feet, the deflection to be such as not 
to crack a plastered cei ling? 

From the Tables of Safe Loads, page 82, it is found that the safe 
load for the beam in question is 7580 pounds, but this value is below 
the line which indicates the span corresponding to the allowable limit 
of deflection. 

Substituting the proper values in the formula for obtaining the 
reduced load corresponding to the allowable deflection, as given on 
page 76, we have 

w = W, X L' _ 9 480 X 16' 6067 d 
L

1
' - 20' poun s, 

which is the safe load required. 

EXAMPLE III. 

Required the best arrangement of beams for the floor system of a 
building 40 feet wide X 88 feet deep to safely support a live load of 
100 pounds per square foot, using 10·inch tile arches resting on 12-inch 

I-Beams. 
The weight of the floor materials will be about 50 pounds per square 

foot, allowing 39 pounds for the arch and 11 pounds for the other 
materials, or a total load of 150 pounds per square foot to be carried 

by the beams. 
From the Table of Spacing for I-Beams for a uniform load of 100 

pounds per square foot, page 101, it is seen that 12/1 standard I-Beams 
weighing 31~ pounds per foot and spaced 9.6 feet apart from center to 
center can be used with a span of 20 feet, and for a load of 150 pounds 
per square foot the spacing will be 

9.6 X 100 
- 150 = 6.4 fe~t. 

This will require one row of interior columns lengthwise of 

building. 
To support the beams at the center of the building will require a 

line of girder beams resting on the columns. Assume the columns 22 
feet apart, thus dividing the building into 8 bays, four on each side 

of the center. 

I 
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T he loo.d on e~ch .girder will be 

" 2 X!2X 150 = 116000 pounds. 

f rom the Table of Safe Loads, page 85, it is found thnt Ihis will 
re<\ui re 1 .. ·0 16 inch slandard I ]learns, each weighing 60 pounds per 

foot. 
On accounl of the advisability of spacing the Hoor bums equally, 

Ihe arr.lngemenl oUllined ahoye would reduce Iheir distancu to 

!2 _ 6.6 fttt «:ntcr 10 center, so Ihal 10 inch \·Uea.ms, weighing 40 • pvunds per foot, might be uied for Ihe loody of the Hoor, u may be 
determined by referring to the Table of Spacings o( Cambria I·BealllS, 
P"I[e 100, and calculating as before, with Ihe result that Ihe a!lowable 
)p"in£ for these conditions is found to be 5.7 feel. The 10 inch 40-
pound I~am under these condiliolls, will, however, def!eCI almost to 
Ibe .Ilowable limit for plastered ceilings, besides, they are heavier 
lhan the 12 inch 3\.5pound beams first considered, so Ihat the latter 
will be Ihe stiffer and more economical. 

Although Ihe load on Ihe girder is nol uniformly distfluuled, but 
ODncenlr~ted ~t three points between the supports, the bending 
lIlument III this eas.e will be Ihe same as if Ihe load were figured to he 
di . lributed uniformly, and (or similar eases with different spacings 
Ihe moments would be very nearly ident ical. 

TABLES OF MAXIMUM BENDING MOMENTS. 

T he T ablei of ) l ax imum Bending Moments for be~I1IS and than· 
nels b";ven on pages 108 .nd 109 .re useful in determining the proper 
$CCI ion required 10 support one or more irregularly located oon«:l1· 
lraled loads or .... rious arrangements of loads to which the lahles of 
u fe loads uni formly dislributed will not apply. 

The melhod used consists in computing the maximum bending 
moment in foot pounds resulting from the specified ]"ading. the 
proper section corresponding to a fibre stress of 16 000 or 12 500 Ills.. 
per 5quare inch, being taken directly from the tables without fUMber 
COm.pllta.lIon. 
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads below are figured for fibre stress of 16 000 pounds per 
square inch and include weight of beam. 

STANDARD X-BEAMS. 

Distance 

between 3 Inch No. B 5. 4 Inch No. B 9. 

supports 
5.5 6.5 7.5 7.5 8.5 9.5 10.5 

in! .. t. 
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. 

----- - - -- - - --- - - - ---
4 4410 4780 5180 7950 8470 9000 9520 
5 3530 3830 4140 6360 6780 7200 7610 

6 2940 3190 3450 5300 5650 6000 6350 
7 2520 2730 2960 4540 4840 5140 5440 
8 2210 2390 2590 3980 4240 4500 4760 
9 1960 2130 2300 35303770 4iiliO 4230 

10 1770 1910 2070 3180 3390 3600 3810 

11 1600 1740 1880 2890 3080 3270 3460 
12 1470 1590 1730 2650 2820 3000 3170 
13 1360 1470 1590 2450 2610 2770 2930 
14 1260 1370 1480 2270 2420 2570 2720 
15 1180 1280 1380 2120 2260 2400 2540 

16 1100 1200 1290 1990 2120 2250 2380 
17 1040 1130 1220 1870 1990 2120 2240 
18 980 1060 1150 1770 1880 2000 2120 
19 930 1010 1090 1670 1780 1890 2000 
20 880 960 1040 1590 1690 1800 1900 

21 840 910 990 1510 1610 1710 1810 

For safe loads below the heavy lines, the deflections will be greater 
than the allowable limit for plastered ceilings = Th span. 
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S AFE LOA.DS IN POUNDS UNIFORMLY DIS· 
TRlBUTED FOR OAMBRIA I BEAMS. 

Safe loads below are figured for fibre .ltreu of 15000 pounds per 
square inch and include weight of beam. 

-
STANDARD X-BEAMS . .. -.. - ;5 I nch No. B 13. 6 I nch No. B 17 . 

"- 9.70 12-20 14.7 0 12-20 14.70 17.20 

" .... lb •• lb •• lb •• lb •• lbs. lbs. 

- --
• """ ".\llO 16160 '937' "'" ""'" 5 '0320 "'" '2930 '5<00 '""" 'lJIl2O , 

"" "'" 11m. 12910 14210 '55" , 
"" """ "" 11070 12180 '3300 

8 ,,,. ,,,. ... 9680 ""'" 11640 , 51'" "'" 71SO 8610 '''' '0350 
10 618' 5810 "'" '70' 8580 9310 - ----
II <800 "'" 5880 , ... ,.,50 ,<8, 
" "00 .". 5390 ,<8, 7110 ,.,'" 
!3 '9" «" <97. 5960 Moo noo 
" "" <150 .. " "'" '"'" "'" 15 "" 8670 4310 "'" 5680 .". 
18 III!I!O "" • 04. .... 5880 """ 17 "'" "" """ "" 

.., 
"" !8 287. "'" "'00 .800 4140 5170 

" "" """ 3<00 .080 «00 .000 .. "'" 2900 "'" 8670 ..... .. '" 
" ..'" 277. ... "'" .060 ..'" 
" 28<. " .. .... 

"''' 11880 <2" 
" " .. ..,. 2810 937. 8710 "W, 
2< 2150 2<" 2600 "" 8550 11880 
25 2000 "'" 2500 3)00 '<I' 3'1"..0 

" 
,,., 

"'" 2<00 "'" "'" 8580 

" 1910 "50 "'" 287. "'" 3<50 .. .. .. .. " .... 277. ... "'" .. .. .. . ... .. .. ,." .... '21 • 
For uJe 10&11$ below the hesvy lines, the defie<:tions will be greater 

than the .UOIl':lble hrnit for plastered ccilinr = m .pan. 
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SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA I-BEAMS. , 

Safe load, below are fibre stress of 16000 pounds per 
and include . i 

STANDARD X-BEAM&" 

""'"' 
""- 7 Inch No. B 21. 8 Inch No. B 2.5. 

16 17.6 '0 18.00 20.26 22.715 26..215 

""" IbB. lb,. Ib,. lb •. lb •. Iba. lb •. 

• 27600 "'" 32140 40180 42740 "'''' 5 22080 23880 2S7tO 32100 341" ,.". 

6 134011 """ 2"'" """ ,02<, 
7 15770 21670 "'30 ... 20 "920 , 1- 18900 20060 21370 22630 
9 1227' 16850 17830 190lI0 01101 

" WHO 15170 1600' 17100 18140 

II 137110 I .. " 15M' 16490 

" 1264.0 13380 ,,'" 15120 
18 11670 """ 18160 13901 

" I_ 11470 12210 12960 
15 10110 107011 11400 12100 

16 6900 "00 8030 
17 6<90 7020 7500 
18 6130 6630 71'0 
19 "" "'" 677' 
01 5520 507' 6<30 

" 6201 5690 6101 "'" "" 8140 '6" 22 5021) ,,30 "" 68911 7600 roo 6850 
23 4600 6190 5590 65., 6930 "., ?880 

" 4600 ",. 5300 632() .,., 
"'" 7500 

" .". 41'" 5\.40 607. "'" 6'40 7200 

"90 "" "'" 6170 "'" "" «20 4100 5'" '34' 6330 6720 
4201 "., M'" 5730 6110 

4430 ",. 6630 6900 
, 

rt-r span. 
than the safe load for 

crippling of web, as I' paj)cs 6810 70 inc\us;"c. 
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SAFE LOADS IN POUNDS UNIFORMLY DIS , 

TRIBUTED FOR OAMBRIA I·BEAMS. 
Safe loads below are figured for fi bre stre$S of 16000 pounds per 

squouc inch and include weight o f beam. 

STANDAR D X-BE AMs.. ..... .... 9 Inch No. B 29. 10 Inch No. B 33. .... . "" . , "' 3. " •• 30 131S 4 • 

lb •. Iba. Iba. tha . lb • • -~~ lb • • - -------- -- ---
8 30160 212<0 30130 33120 .... .... .... . ... 
9 22370 24210 26830 "' .. .... .. .. . ... . ... 

10 20130 211'" "'50 26600 "'''' 28620 31240 338.\11 

11 183110 19810 21950 2 .... 236811 2_ 28400 3078<1 

" 16770 18160 20120 ""'" 21710 23&\11 20030 22310 
13 '''''' 16700 18570 """ ""'0 "'"'0 24030 26040 
14 14380 15' " 11'..50 

,_ 
18610 ""'" 22310 "'30 

15 ''''' """ 16100 17670 171100 10080 20830 "'10 
16 12580 '''''' 15000 16660 '''' 17890 19520 21160 
11 11840 12230 "200 '"'' 15320 168<0 16830 19910 
18 11180 12110 13410 14120 1«70 15900 '''''' 18810 
19 '"'' """ITi7O 12710 ""ffiil!iQ 13710 15070 16f..(0 11820 
20 1006< 1_ 12010 

,_ 
13020 ;~ 

,_ 
16930 

21 " .. 111380 11500 "'" '''00 I_ I .... 16120 

" 9150 9910 10980 12050 11840 18010 14200 '''''' 23 0750 "'" 11l,\OO 11020 11320 12<50 12580 14120 

" "'" ... ,_ 
11~0 

,_ 11930 13020 \.(110 
25 8050 11720 "'" 10000 '''''' 114.10 13000 13&10 

" 7740 6830 1l29O 10100 10020 11010 12020 13020 
07 7400 "'70 11940 9810 "'" 10000 11570 " , <0 
28 " .. 7180 6620 "00 9800 10220 WOO 

,_ 
" ",,0 7510 "'" 9140 "'" 9870 10710 11670 
30 OlIO 1200 8050 9830 "'" 6040 10410 11280 

81 6<" 71l3O 7100 8S5O 8400 9230 
,_ 

10920 
32 .... .... . .. . .... 8140 89SO 9700 16660 .. .... .. .. . .. . . . .. 7890 6670 "10 10200 
For safe loads below the heavy lines, the deflections will be greater 

than the allowable limit for plastered cei lini:' = m span. 
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SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA I BEAMS. 

Safe 10&(15 below are figured for fibre a reas of 16000 pounds per 
square inch and include weight of beam. 

STANDARD SPECIAL 
I-BEAMS. :I-BEAMS . ....... 

""- 12 Inch No. B 41. 12 Inch No. B 105. .- 31.05 •• 4. 4. 4' •• •• . "" lb •. Ibs. lb,. lb,. Ibe. lb •. lb •. 

----I- ~ ------------
10 38370 ")OlIO .:m<l 4.7810 501W """ 57070 

It 84880 """ "' .. 4.3470 46180 . 0030 61880 
I 12 311170 """" 36<" ."40 ""1O 44940 ·17500 

t3 29510 31220 33880 387lIO 3 .. 70 '1"" ""00 I. ".00 l!899O 312l1O ",ISO "'" 38520 40'00 
15 25580 "'" 29140 '1880 3380l 35950 33040 

16 231180 25360 .",. .... 31750 33710 "",0 
I' "'70 "8'/0 25". "130 .... 31'" 33570 
I' 21310 "''' 24..'IlIl 26560 = 29960 31700 
19 ,.100 21360 23010 "100 '6730 28380 '00" 
" 19180 "'" 21860 "'10 ... 00 26960 ""'" 
'I 13370 I- ""'" 22770 24100 "'" 21170 
22 17440 I"" I""" 21730 23090 24510 "",0 
22 16680 17640 19010 2<1790 28380 "'" 24810 

" 15990 169\0 I"'" I"" 21160 "'70 23780 

" I585if 16i!iiii 1liOO 19i3O '""" 21570 ~ 

26 14760 156\0 16810 12300 1,,"0 """ 21860 

" 14210 I- 16190 17710 18810 19970 21140 

" 13700 144.90 15610 17080 18140 19260 2()3lIO 

" I"" I"'" 15070 1"00 17510 18600 19680 
30 I"" 13530 14570 15940 1'930 171130 I"" 

31 12230 I"'" 14100 15420 163lIO moo 18(\0 
32 1t990 12630 18600 14940 15870 16650 17831) 

" 1t880 I_ I"" '4490 15300 16340 172lIO 
M 1t880 tHWO I- I."" 14940 15860 16780 .. 10960 11590 \2400 13600 14510 15410 18800 

35 10060 11270 12140 I_ 14110 1<980 13350 
f'or sare toads below the heavy lines, the deflections will be greater 

than the allowable lim;1 for plastered ceilings = m span. 

I 

l 
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SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA I·BEAMS. 
Safe loads below are figured for fi bre stress of 16000 f'6und s per 

~.rc inch and include weight or beam. 

STANDARD :I-BEAM . 
..,... 
"'- 15 Inch No. B .53. 

-
.".. 42 <. .0 " 80 .... 

lb •. lb •. lbe. lb •. lbe. -
10 """ 64830 "' .. 7267' '"'" 
II 67120 "'" 52500 """ "'" " 52'" '''''' '"'" 600 .. """ I' ."'" '987' "'90 55900 68920 

I' «830 46310 49110 61910 54710 
15 m" .- . ,'" ..... 51I11III 

I' 392" '0;21) 4297' ,,(21) 478" I' 36II1II\ 38140 .,." "'50 .-I' 34900 "'" ll8200 "37' .2550 
I' 3307' "121) "190 38250 41)310 
21) 31410 "'" '''''' '"'" 38300 

'I 2992<\ .." "''' 34610 "'" " "'"' "'" 'I'" 331\311 34." 
23 ""10 23190 "'" '1600 38300 . 
" 21)121) 27010 ",... 602811 31910 
25 25lao 25'" 27" 29117' "'" 
" 24150 24'" " .. , "'" 29450 
27 "'" 24010 25< .. '6920 2837' 
" "44' "I" 24 ... 25960 "'" " 2\560 "'" ""I' 25l16li 2841' 
ao 2004' 21610 "'"' """ "'" 'I 2027' !WI' 22180 2344' 2t710 

" 1- 36II1II\ 21490 22710 "'" 33 1004' I,..' 20830 "'" ""I' " I"" 1907' '1l22Il 21370 "'" 35 17960 185" 196<' '0160 21830 

" 17450 181)10 19100 "100 21'" 
For safe loads below the heavy lines, the deReClions will be greater 

tha'l the allowable limit for plastered ceilings = d l' s~n . 
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SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR CAMBRIA I·BEAMS. 

Safe loads below are figured for fib re stress of 16 000 pounds per 
s'luare inch and include weight of beam. 

SPECIAL X-BEAM. 
Distance 

between 15 Inch No. B 109. 
supports 

in f .. ~ 
60 65 70 75 80 

Ibs. Ibs. Ibs. Ibs. Ibs. 

10 86610 90470 94390 98310 102230 

11 78740 82240 85810 89370 92940 
12 72180 75390 78660 81920 85190 
13 66630 69590 72610 75620 78640 
14 61870 64620 67420 70220 73020 
15 57740 60310 62920 65540 68150 

16 54130 56540 58990 61440 63890 
17 50950 53220 55520 57830 60140 
18 48120 50260 52440 54620 56790 
19 45590 47610 49680 51740 53810 
20 43310 45230 47190 49150 51120 

21 41240 43080 44950 46810 48680 
22 39370 41120 42900 44690 46470 
23 37660 39330 41040 42740 44450 
24 36090 37690 39330 40960 42600 
25 34650 36190 37750 39320 40890 

26 33310 34790 36300 37810 39320 
27 32080 33510 34960 36410 37860 
28 30930 32310 33710 35110 36510 
29 29870 31200 32550 33900 35250 
30 28870 30160 31460 32770 34080 

31 27940 29180 30450 31710 32980 
32 27070 28270 29500 30720 31950 
33 26250 27410 28600 29790 30980 
34 25470 26610 27760 28910 30070 
35 24750 25850 26970 28090 29210 

36 240liO 25130 26220 27310 28400 
For safe loads below the heavy lines, the deflections will be greater 

than the allowable limit for plastered ceilings = -s-h span. 



CAMBRIA STEEL. S7 

SAFE LOADS IN POUNDS UNIFORMLY DIS. 
TRIBUTED FOR CAMBRIA I BEA.MS. 

Sare lc.d, belo ... are fi~1"C(1 for fibre streu or 111 000 poun<ls per 
1O']"".e inch .nd Include weight nr beam. --

SPECIAL I-BEAM. -.. - 15 Inch No. B 113 . ..... so S. DO D. 100 ... 
lb •. lb •. l b •. Ib,. lb •. -

" ""'" "6000 "9910 ''''''' ","'" 
" ,- ".", 111"" """ 116180 

" ..... 96100 "'" ,- 11l66OO 

" ""'" """ 1I2271l "'" 983" 

" 
.,,,, 

""" 
...., 

""" ..... 
" "'" """ "'" """ """ 
" 70140 """ 7mO 174'" '"'" 11 """ 

..., 
""" "'70 76'SO 

18 "'" '''SO "'" .... "000 19 'S070 61070 '''SO '"''' """ OJ 66110 .... ,,.., 61940 63900 

21 """ "'" '''OJ """ """ " 51010 "''' 
...., 

"''' 68090 

'" .8800 ""'" '21" "'" ..... 
" <6," .... ... OJ "'" """ " ..... ,fU,10 ".., ..... 51120 

" 43170 ..... 46140 """ 0150 

" 41570 "'" 44430 ...., 
"''' " .... 41440 .2." 44,240 .... , .. 887., 40010 "''' ...". "'70 " 87410 ""'" ...., 

... '" ""'" 
" 86200 '''SO 88700 ",., " ... " ""'" ."" .,,'" 887" '9'" .. 34010 ."., """ 9"" 88730 .. 1180" .,," ..... ..." "'" .. '''170 .. ,,' """ """ "''' .. 11170 """ ..... "''' ""'" , t "nr safe Ic.d. below the l1e&'ly lines, Ihe deBWions will be (rc.ter 

than the allowable limit for plastered ceilings = rt... $paD. 



88 CAMDRIA BTEEL. 

SAFE LOADS IN POUNDS UNIFORM!.. Y DIS-
TRIBUTED FOR CAMBRiA I·BEAMS. 

Safe load$ below are figured for fibre stress of 16000 pounds per 
square inch and include weight of beam. 

STANDARD X-BEAMS . . .. ~ ... - 18 Inch No. B 65. 20 Inch No. B 73 . --iAr.l " 80 8. 70 8. 70 70 

lb,. lb •. lb •. lb •. Ib,. lb •. lb •. 

---- - ------ - - - ----
to ''''H' 99710 104470 109180 """ 130110 '8534' 
11 "720 1lO700 '''SO """ 113(11} 118280 I"", 
" 78610 831.(0 87060 00980 ,- '08<SO 112780 
19 "'" 7674.0 80380 !l398O "910 ''''''' 104111} 

" 87Il5O 71260 "'" "'" 89110 "'40 9667' 
15 "'" 66Oto '"'' 72790 83170 88740 90280 

16 58900 6i3GO o;aoo "'" mlO 81'" '''90 
17 OMOO 611650 61460 '"'' "'" '6M, 79610 
III """ "' .. 5SO" 60660 693to ?2230 75190 
19 <9'" 52511} .. 990 614.60 "'" "'SO m" 
" "7141} ".SO 5"" "'" '""0 "'" 6767' 

21 «900 47510 4976' 51990 "'00 6190) , .. " 
22 ."., "'" 47490 <9630 56700 59140 61620 

" '0990 ""SO ..... 41470 "'" "", 5"" 

" "'" 4J570 ."'" 454" 51980 5"'0 "'" " 31720 89910 moo 43670 '9900 5"" Mao 

26 "'00 311370 401&0 41990 mIlO SOIl'" 62050 ., ,,, .. "'" II1I<I" .,," .- 48190 50100 
211 '''70 85630 S71IIO 8IIWII .. '" "'10 """ 29 32510 "'00 '8030 97'" .- «97' '887' 

" 31430 "'SO '''''' "'" 41'" "'70 4511 1} 1 

91 IlO42O ,,,., 93700 "'" .,," .(1970 49'" 
" 294" 91200 92'" ,,, .. S2980 "'" ."'" 33 211570 ""'" 31'" ..... 97IlOO "'"' 41010 

" .",. "'40 """ 821 10 866" 3827' 89810 

'" "'" 211510 298511 31190 85.10 sml) 8887' 

" 26190 27710 ,- S0330 "'" 86140 375" I 



CAMBRIA STEEL. •• 
SAFE LOADS IN POUNDS UNIFORMLY DIs.. 

TRIBUTED FOR CAMBRIA I·BEAMS. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of beam. -

SPECIAL I-BEAM". -.. - 20 Inch No. B 121 . .- .0 ., .0 ., 100 
.~, 

lb • . Ibs . Ibs. lb •. lb • . -
" 156(10 160910 166140 171370 "..,. 
" 142190 """ 151040 1651'" 1606<' 
12 ""40 "."" 138450 142810 147160 
t3 120310 ''''''' lmoo 131820 13581' 

" 111720 114!W0 118670 122f.10 126140 

" 104270 10m' 110760 """ 117730 

!6 Il7750 100570 10384' 107100 ""'" 17 92000 """ II7T.lO ''''''' 103880 
t8 "'" '"'' 92000 '''00 98110 
t9 ""'" 94'" 81«' "'''' """ 2IJ 182IJO ... 60 8307' SO'" 88300 

" 74480 71l62O 79110 " MIl """ " 71"" 73140 "'" 77890 800'/, 

" ""'" 69980 72230 7'510 76780 .. 66170 67"" 69220 71400 736110 

" "'" "'" "'"' 68550 706" 

" 60160 61890 """ 65910 """ ., 51." ' 9600 '''SO "',. 66<" 
" Ii5860 57470 ,.," 61200 ,.,,. 
" "'" 65400 "200 ''''' "'" '" 52140 ".40 55380 67120 6887. 

81 """ 61910 53600 """ 61'''' 

" """ ""'" "'" 68550 '''''' " moo "'60 ""'" "'" "''' .. '0000 """ 46'''' ""00 61!WO 

" «'" 45." 41470 .... ""'" , 86 ".50 «700 46150 "MIl .... 



90 OAM BRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR CAMBRIA I-BEAMS. 

Safe loads belo.,. are figured fOT fibre stress of 16000 pounds per 
square inch and include weight ofhe.m. 

STANDARD I -BEAM . ..... . 
1111'0'. 24 Inch No. B 89 . ... 
br.L eo e. 00 o. '00 

l b •. Ihe. lb •. lb •. tbll. 

I' I""" 192700 I"'" "', .. 211520 ........ --_. 

II 1- 175180 18Il88O 18&,. 19229. 

I' 154610 "T605&i--- 165810 171G40 176270 

I' 1'212<) I"'" 1531151) 15_ 162710 I. 1326211 137640 1(2120 14600II 151080 
15 -'121j600' 1"'60 132650 13"" UIOtQ 

I' 115960 1211430 I"'" 128281) I_ 
I' 109140 II"" 117MO I"'" I"'" I' 103070 107!X;O 1105/.0 114020 111610 

I' 97650 101(20 10"'. 1- 111330 
20 92770 "'" ..... 1Il2020 106760 

'I 88350 91760 '"'' ,mo 100720 
32 '''30 "6" 9114<0 93200 96140 

" ""0 l1378li 8&10 ","0 '1960 

" moo 30200 32960 """ 88130 

" U210 771>10 796" 82100 ~6tO 

26 'I'" 7.f.1I0 '66311 "'" 'I'" 
'" "'" 71370 ''",. '''''' "3" 

" 66260 "'" 711J1O 73:100 '"'' " II1198II "'" 65010 ' 0970 "'" 
, 

SO 618(0 "'" 66.120 "'10 70610 

'I 59'50 62160 "ISO 66210 68230 
32 57111111 .... 82160 64140 66100 

" 56220 "'" .... - "100 .. 545" '6680 "'" .. '" 82210 

" 53010 65066 56850 5"" "'" .. lilMO 53530 65970 57010 68766 
Safe loads above dOlted line are greater than safe lOAds for web crip. 

pIing, D.lI explained aud shown on pages 6810 70 inclusive. 



CAMBRIA STEEL. ., 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA CHANNELS. 
Safe loads below arc figured for fibre strcss of 16000 pounds per 

lKluarf! inch and include weight of channel. 

I STANDARD CHANNELS. 
~JI,taIIOf 

bot_ 3 Inch No. C 5. 4 I nch No. C9. 5 Inch No. C 13 . . ,,.. 
4 • • tiJH5I 6..2ti 72. • •• • 11~ 

iar..t. 
lb •. lb •. l b •. lb.. Ibs. lb •. l b •. Ibl. lb •. 

--- - I-, "10 3200 3'" """ 5570 6000 7910 ''"' 11100 , 
"'" .'" "to "'" "" 48" "'" 7570 8880 , -;. 2190 2450 3370 '''0 "60 5270 6310 7400 

7 1880 2100 "'" "'" "'" ,,"0 6410 "" , 
"" 164.0 1840 ''"' 2'/80 8050 2960 47'" "50 , '290 "60 '''' "50 ''''' '''' ''"' <1.210 ,,'" 

lO ))'" 1310 14.70 2020 "'" '«0 I~ S700 "to 
)) 1000 ))90 "" 18tO 2020 22lO "'" ,«, "" 12 970 ))00 1230 1690 1860 - 21>10 "" "'00 
13 800 1010 ))30 1560 1710 "170 2430 "10 "lO 

" "" '" 1050 "" 1690 1740 2200 2700 3170 
15 780 "" 981) 1860 "'" 1620 2110 25" "00 

16 730 "" 920 1260 1390 '"'' 1981) 237' 2770 

" '" 77' 1170 ))90 1310 '''' "'" "'" 2610 

" 650 730 82' 1120 124' 1350 "00 2100 ''''' " 610 600 77' 1060 1170 1280 1670 1990 ... , 
20 "" 600 740 1010 1110 122il ''''' 1800 222' 
21 "" "" 700 960 1060 ))60 1510 1800 2110 
22 '" 

.,. 67' 920 
1010 I 1110 14<1.0 1720 21'" 

23 510 570 64' "" 97' '''''' 1380 1650 19'" ,. 
'" 

.., 
61' '" 

981) 1020 1320 1660 1850 
25 "" "" '''' 810 89' 970 127' 1610 1780 

For safe loads below the heavy lines, the dcAections will be greater 
than the allowable hmit for plastered cei1in.b>S = 1" span. 

. 
, 



92 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS -
TRIBUTED FOR CAMBRIA CHANNELS. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of channel. 

STANDARD CHANNELS. 
Disian"" 

between 6 Inch No. C 17. 7 Inch No. C 21-
supporis 

8 10.5 
in reet. 

13 15.5 9.75 12.25 14.75 17.25 19.75 

Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. 

---- - --------------
4 11550 13440 15400 17360 16070 18410 20700 22990 25280 
5 924010750 12320 13890 12850 14730 16560 18390 20220 

6 7700 8960 10270 11570 10710 12280 13800 15330 16850 
7 6600 7680 8800 9920 9180 10520 11830 13140 14440 
8 5780 6720 7700 8680 8030 9210 10350 11490 12640 
9 5130 5970 6840 7720 7140 8180 9200 10220 11230 

10 4620 5380 6160 6940 6430 7370 8280 9200 10110 

11 4200 4890 5600 6310 5840 6700 7530 8360 9190 
12 3850 4480 5130 5790 5360 6140 6900 7660 8430 
13 3550 4130 4740 5340 4940 5670 6370 7070 7780 
14 3300 3840 4400 4960 4590 5260 5910 6570 7220 
15 -------- 6740 3080 3580 4110 4630 4280 4910 5520 6130 

16 2890 3360 3850 4340 4020 4600 5180 5750 6320 
17 2720 3160 3620 4080 3780 4330 4870 5410 5950 
18 2570 2990 3420 3860 3570 4090 4600 5110 5620 
19 2430 2830 3240 3650 3380 3880 4360 4840 5320 
20 2310 2690 30S0 3470 3210 3680 4140 4600 5060 

21 2200 2560 2930 3310 3060 3510 3940 4380 4810 
22 2100 2440 2800 I 3160 2920 3350 3760 4180 4600 
23 2010 2340 2680 3020 I 2790 3200 3600 4000 4400 
24 1930 2240 2570 2890 2680 3070 3450 3830 4210 
25 1850 2150 2460 2780 2570 2950 3310 3680 4040 

For safe loads below the heavy lines, the deflections will be greater 
than the allowable limit for plastered ceilings = "Jh span. 



CAMBRIA STEEL. .8 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA OHANNELS. 

g.fe loads below are figured for fibre stress of 16000 pounds per 
aquare inch and include weight of channel. 

- I STANDARD CHANNELs.. -.. - 8 Inch No. C 25 . 9 Inch No. C 29. 

.".. 

."" 11.2~ 13.75 16.20 16.70 21.2.5 13.20 " .0 20 

Ibll. Ibll. lbl. lb, . lb • . lb •. lb •. lb •. lb • . 
-------------- - --

• "'" .... 26610 """ 3HUO .... , "'" ~41900 , I- I"'" "'" ..., 25470 "''' 24110 28810
1
33520 

6 I .... 16000 tmoo I"'" """ I"'" .... 2401027'930 
7 12310 13710 10210 '"'''' 18200 ", .. "220 ........ , • 10770 12000 13310 1 .. 610 15920 "'" "'170 1801020960 , 0'" 1067' 11880 ''''' 14100 , .. ., 18'91) UIOIO 18620 

10 '61' "'" ''''' 11600 127"0 11220 "000 1 .... 1016760 

II 1830 "" '''' 10680 11580 IIl200 10960 13100
1
15240 

" 71'" ... 887' "" 10610 9350 Ill'" 12j1l0 13970 
18 ..., 

"'" 8100 8900 9800 8Il3O "70 110B0 12890 

" '10. 686Il 7600 .... 9100 "'10 861. 10290 11970 
10 6740 ..., 7100 7700 .. ., "'" .... KOO

1
t1110 

" "'" 0100 "'" 731. "'" 7010 7580 9000 10470 
17 0IIl0 56iiif -;;;0 6880 7iOO 6600 7000 !U70

1 
9860 

18 .700 "'" 5910 6<00 7080 """ 6700 8000 9310 

" .580 """ '600 61., 6700 0IiiI0 6Wf 7M1O 8820 .. "310 "'" " .. "'" 637' 5610 0180 """ 8S8Il 

" "00 '57' 6070 6670 007. "" 5740 "'" "'" .. "'" .... ... , "10 '700 6100 .... "'" 76211 .. "'" "'. .. " "'" "" 
..., .... "'" "" .. "00 ... ...... 0 "'" 5310 .67. ..., 6000 686Il 

" .... .... "'" .... ..., .. 00 "'" 1i760. 5700 
For uJe loads below the heavy lines, the deflediolll will be greller 

than the allowable limit for plastered ceilings = T41 .pan. 



r 
94 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS , 
TRIBUTED FOR CAMBRIA CHANNELS. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of channel. 

STANDARD CHANNEL. 

Distance 

between 10 Inch No. C 33. 

supports 

in fee~ 
15 20 25 30 35 

Ibs. Ibs. Ibs. Ibs. Ibs. 

10 14270 16790 19410 22020 24640 

11 12970 15270 17640 20020 22400 
12 11890 14000 16170 18350 20530 
13 10980 12920 14930 16940 18950 
14 10190 12000 13860 15730 17600 
15 9510 11200 12940 14680 16430 

16 8920 10500 12130 13760 15400 
17 8390 9880 11420 12950 14490 
18 7930 9330 10780 12240 13690 
19 7510 8840 10220 11590 12970 
20 7130 8400 9700 11010 12320 

21 6790 8000 9240 10490 11730 
22 6490 7630 8820 10010 11200 
23 6200 7300 8440 9580 10710 
24 5940 7000 8090 9180 10270 
25 5710 6720 7760 8810 9860 

26 5490 6460 7460 8470 9480 
27 5280 6220 7190 8160 9130 
28 5100 6000 6930 7870 8800 
29 4920 5790 6690 7590 8500 
30 4760 5600 6470 7340 8210 

For safe loads below the heavy lines, the deflections will be greater 
than the allowable limit for plastered ceilings = Th span. 



CA1IlBRIA STEEL. .. 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR CAMBRIA. CHANNELS. 
Safe loads below are figured {or fi bre 5ltea or 16000 pourub per 

iCJ.llare inch and include weight of channe l. 

-
STANDARD CHANNEL . ..... ... ~ 12 Inch No. C 41. ..... 20.1S " 3. .. 4. 

""" lb •. lbe. lb •. lb •. lba. 

-,. ,.,.. 
""" "''' 31870 ""10 

" 20700 ,.m 26120 2891111 "SOl 
12 ' 89811 """ """ """ ""., 13 17'" 19.00 22110 "'" '''''' " '1127' ,"'" ""'" "'" 25010 

" 15180 ,,,10 19160 """ "'"' 
" ,"'" ,600II ,- ,"" '''8, 
17 '8<00 "'" '6900 ,., .. 2000II 
' 8 "'" """ 15970 m10 '''50 
" "990 13470 15120 '111811 "(\,, .. '""" '2800 14.370 1594.0 17510 

" '!ll5O 12190 13 ... 15180 '5010 

" '!ll5O 11&10 ,3110) "<9, 15910 

" """ 11180 ",., 138" """ " ... , 10." """ ,"'" ,,,., 
" 9110 11." 1 .. 90 10m0 "00II 

" 
.,,, ... "0;0 ,"" 13470 ., 8'" .... 11)'" 11810 ,.." 

" Sl8() 9140 )02" "'" ".., 
" "'" ... 9910 '0990 12070 
8() 75" "'" "'" ,- 11670 

For 5:l.re loads below the heavy lines, the delkctions will be greater 
than tbe al lowable l imit for plastered cc ilip &" "'" ... 1. span.. 

. 
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•• CAMBRIA STEEL. -
SAFE LOADS IN POUNDS UNIFORMLY DIB. 

TRIBUTED FOR OAMBRIA OHANNELS. 

Safe loads below are 6gured for fihre li.resl or 16000 pounds per 
square inch and include weight or channel. 

S TANDARD CHANNEL • ..... ... - Ili Inch No. C ts3 . .... ..... .. 30 40 40 00 .. 
lb •. lb •. lb •. lb •. lb •. lb •. 

----
10 ..... ."'" ""0 5335' '127' 61190 

It '(ouO 41370 ·(4930 ..... 52050 55630 

" '7040 :rmo 41190 '«80 """ """ !3 34180 S5000 """ 411)40 «'" 47070 
14 81750 "'" "'" 381" 40910 43710 
15 """ "'" """ 85580 38ISO "'" 
I' "'" '''«, 30890 ,.," "'" "''' 17 26160 26'" '"'" 31380 "'80 85990 
18 247" '5280 '''80 "'40 81820 ..,., 
19 """ ".,. 26010 ""'" 30140 ""I' 

" ".., """ uno 26'70 ""'" 30000 

21 21170 21670 2"" '""" 2727' 29140 .. 20210 "'"' 22470 """ 28030 2781' 

" 19380 19780 21490 "100 "'" S5000 

" 18520 1890l .... "'" "'" 85500 .., I77SO I"" 1977' 21340 "'I' ..... 
26 17100 175" 19010 .. " """ 23500 

'" 1"80 16850 18310 19780 21210 "680 

'" 15880 I"" 170 .. 10060 20450 21850 

" 1'330 15590 l1MO 184" 19750 21100 
80 I .... 15t70 IM?O 17780 10000 """ 



CAMBBIA STEEL. 07 

SPAOING OF OAMBRI A I ·BEAMS FOR U NI· 
FORM LOAD OF 100 L BS. PER 

SQUARE FOOT. 

Proper distance in {eet, e<=nter 10 center or Beams. 

Maximum fibn: stress 16000 pounds per square inch. 

-- STANDARD X-BEAMS. .- 3 Inch No. B 5. 4 Inch No. B 9 . .... 
" ... 0.0 6.0 7~ 7~ S.O 9.0 'O~ 

Ibs. lbs. Ibs. lba. lba. lbs. lba. - --------------------, 11.0 12.0 12.9 19.9 2 1.2 22.5 23.8 
5 7.1 7.7 8.3 12.7 13.6 14.4 15.2 

6 ... 5.3 5.8 8.8 •. , 10.0 10.6 

7 ----a:e ----a:e- -.:2 6.5 6 .• 7.3 7.8 
S 2.8 3.0 3.' 5.0 5.3 5.6 5 .• 

• 2.2 2.' 2.6 ---:r.a -.:2 ---.:.- --.:7 
10 1.S 1 .• 2.1 3.' 3.' 3.6 3.S 

• 
11 1.5 1.6 1.7 '.6 2.S 3.0 3.1 
I ' 1.2 1.3 1.4 2.' 2.' 2.5 2.6 
13 1.0 1.1 1.2 1.. 2.0 2.1 2.3 
14 .... 1.0 1.1 1.6 1.7 1.8 1 .• 
15 .... .... . ... I.' 1.5 1.6 1.7 

16 .... .... . ... 1.2 1.3 I.' 1.5 
17 ... . .... . .. . 1.1 I.. I .' 1.3 
I S .... . ... . ... 1.0 1.0 1.1 1.2 , 1. . ... . ... . ... .... . ... 1.0 1.1 
20 .... .... .... .... .... . ... 1.0 

Fot ,pacinp below tbe h .... ..,. li"a 'he d~necUolll ",ill be ,",ea' .. th,,, ,be 
.110 .. able limit for plut.",d ""Hiap - m lpan. 

Spoocinp for otho.lnten,;ti"" olludlol may beobtained from 'b ..... in tabla u 
follo ... , 

• toleno.ity oOoadin, from table 
Roqul ... d Ipoo(I"r - Ne.. latom.;',. of ludinK X Computed IpaC",& from table . 

•• 



98 CAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16 000 pounds per square inch. 

Dl.S~n .. STANDARD I-BEAMS. 
botween 5 Inch No. B 13. 6 Inch No. B 17. 
supports 

in 9.7t> 12.25 14.75 12.25 14.75 17.25 
reeL Ibs. lbs. Ibs. lbs. Ibs. lb •• 

4 32.2 36.3 40.4 48.4 53.3 58.2 
5 20.6 23.2 25.9 31.0 34.1 37.2 

6 14.3 16.1 18.0 21.5 23.7 25.9 
7 10.5 11.9 13.2 15.8 17.4 19.0 
8 8.1 9.1 10.1 12.1 13.3 14.5 
9 6.4 7.2 8.0 9.6 10.5 11.5 

10 5.2 5.8 6.5 7.7 8.5 9.3 

11 4.3 4.8 5.3 6.4 7.0 7.7 
12 3.6 4.0 4.5 5.4 5.9 6.5 
13 3.1 3.4 3.8 4.6 5.0 "5:5 
14 2.6 3.0 3.3 4.0 4.4 4.8 
15 2.3 2.6 2.9 3.4 3.8 4.1 

16 2.0 2.3 2.5 3.0 3.3 3.6 
17 1.8 2.0 2.2 2.7 3.0 3.2 
18 1.6 1.8 2.0 2.4 2.6 2.9 
19 1.4 1.6 1.8 2.1 2.4 2.6 
20 1.3 1.5 1.6 1.9 2.1 2.3 

21 1.2 1.3 1.5 1.8 1.9 2.1 
22 1.1 1.2 1.3 1.6 1.8 1.9 
23 1.0 1.1 1.2 1.5 1.6 1.8 
24 1.0 1.1 1.3 1.5 1.6 
25 1.0 1.2 1.4 1.5 

26 1.0 1.1 1.3 1.4 
27 1.1 1.2 1.3 
28 1.0 1.1 1.2 
29 1.0 1.1 

For s~acings below the heavy Hnes the deflections will be greater than the 
allowable imit for tlastered ceilings = ~1J span. 

Spacings for ot er intensities of loa iog may be obtained from those in tables as 
follows: 

. . Intensity ofloading from table . 
ReqUired spactng = New intensity of loading X Computedspacmg fTom table. 



,... 
CAMBRIA STEEL. •• 

SPACING OF OAMBRIA I·BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distaDce in feel. center 10 «nler or Beanu. 
Maximum fibre "reM 16000 pounds per lIquarc inch. 

- STANDARD X-BEAMS. -.. - 7 Inch No. B 21. 8 Inch Ii o. B 26. ..-• " ' M 2. '8'" 20.211 22.70 20.2& . '-- lb •. lb •. lba. lb •. lb • . lb •. lb ,. 
--------------

• 69.0 7 ... 80.3 .... 100.3 100.9 U3.4 
5 44.2 47.8 51.4 '66~;'" 64.2 68.4 72.6 

• 30.7 33.2 35.7 ,2.1 .... 47.15 60.' 
7 22JS ... 4 2S.2 31.0 32.8 .... 37.0 • >7-" 18.7 20.1 23.7 25.1 26.7 28.3 

" 13.6 1 .. 7 15.9 18.7 19.8 21.1 22.4 
10 11.0 11.9 12.. 16.2 16.1 17.1 1B.l 

11 •. 1 ••• 10.6 l Ui 13.3 14.1 115.0 
12 7.7 8.. ••• 10.15 11.1 11.9 12.6 
13 •. 5 7.l 7 .• •. 0 ..5 10.1 10.7 
l' 5 .• •. 1 ••• 7.7 •. 2 •. 7 ••• - 6.'3"" ---15 ,." '.7 6.7 7.1 7.6 •. 1 

1. ... 4.7 5.0 5 .• 6.' •. 7 ~ 17 3 .• 4.1 ... """""["2 ~ ~ •. 3 
1. 3." 3.7 .. 0 4.7 5.0 5.3 5 .• 
1. 3.1 ••• 3 .• ..2 ... ..7 5.0 
20 2 .• 3.0 '.2 3 .• "0 "3 ... 
21 2.5 2.7 2 .• 3.4 ••• 3 .• 4.1 
22 2.' 2.5 2.7 3.1 3.' '.5 3.7 
23 2.1 2.3 2." 2 .• 3.0 '.2 3." 
2' I .• 2.1 2.2 2 .• 2 .• 3.0 '.1 
25 1 .• 1 .• 2.1 2.' 2.6 2.7 2 .• 

26 I .• I .• 1.. 2.2 2.4 2.5 2.7 
27 1.5 1.6 1.. '.1 ••• '.3 2.5 
2. 1.4 1-" 1.6 1.. '.0 2.2 2.3 
2. 1.3 U 1.5 I .• 1.. 2.0 2." 

For "CCm;- .btm! ,he doc'~ 1iK the ...... IoouI 1M h<ndl ..... I, ~, .. ,"-n It.. 
wO ao.d ot """ crippli ....... ClEpLai....t U>d .bow .. on PO''''' Ql.o 10 iAc:iuoi"", 

"or :t:lat, lor..,. d,c h<aY}' IiDeO the dcllKllo ... 1II'Ilt be .,.... ... tha" the 
.n..-bIe i.-It C"' .... oca; .. p.:t,. lpaa. 

Spad"" 10< 01 L ... ....;.i .. o' ;"C .... J' be obtai ... d from ........ i. I>hI.s:u 
fol\owa : 

1.IaII.l.,.oIJo.liIlC n- UIbIc 
Jl.cqull'al IpaciDC - New __ it)' 01 bdl... X C-""tedopad ... "- !able . 

• 



~ 

'00 OAIBBl.A.. STEEL. 

SPACING OF OAMBRlA LBEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feel, center to center of Beams. 
Maximum fibre I trets 16000 pounds per square inch. ..... STANDARD :r.·SEAMB • .. - 9 Inch No. 11 29. 10 Inch No. B 33. --• .. •• •• •• •• • • •• • • .. ,,~ ..... ,,~ lb •. ,,~ Ib,. Ibl . .... 

-- - ------
8 31.5 34.1 37.7 4.1.4 

• '4.. 26.9 29.8 32.7 .... .. .. .... .... 
10 20.1 21.S .4.1 26.5 26.0 28.0 31.2 33.0 

11 16.6 18.0 '0.0 21.9 2Ui 23.7 25.8 28.0 
I. 14.0 16.1 16.8 18.4 18.1 19.9 21.7 23.5 
13 11.9 12.9 14.3 15.7 15.4. 16.0 18.6 20.0 
I. 10.3 11.1 12.3 13.5 13.3 , ... 15.9 17.3 .. ... •. 7 10.7 11.8 11.6 12.7 13.9 15.0 

16 7 .• 8.' ••• 10.4 10.2 11.2 12.2 13.2 
17 7.0 7.' 8.' ••• •. 0 ••• 10.8 11.7 
18 1-# 6.7 :~ 8.2 8.0 6.8 ••• 10.4 
1. '.6 e:o 6.7 """"7.3 7.' 7 .• 8.7 ••• 20 '.0 ••• 6.0 6.6 6.' 7.' 7.8 8.' -
" 4.6 4.. •• J!, 6.0 ••• ••• 7.1 7.7 •• ... ... '.0 • •• ••• ••• ••• 7.0 
22 3.8 4.1 ... '.0 ... • •• ••• • •• •• 3.' 3.8 ... 4.. ... '.0 ••• ••• 2. 3.2 3.' 3 .• 4.' 4.2 ... '.0 • •• 
2. 3.0 3.' 3 .• 3 .• 3 .• U 4.. '.0 
27 2.8 3.0 3.3 3 .• 3 .• 3 .• 4.3 4.. 
• 8 2. • '.8 3.1 3.' 3.3 3.7 4.0 4.3 

•• 2.. 2.. ••• 3.' 3.1 3.' 3.7 4.0 
30 2.2 2.' 2.7 ••• • •• 3.' 3.' 3.8 

31 2.1 2.3 ••• '.8 2.7 3.0 3.3 3.' 
32 .... .... .... .... 2.' 2.8 3.1 3.3 
33 .... .... .... . .. 2.' 2 .• 2.. 3.1 

For '1ji;IDfo below the beuJ Ii .... the d.ft.,.;.loo. will be C ..... w,. than ,h • 
• llowable ,mi. ~ •• red oolllnl'~~ •• pan. 

S ..... iDp (or u 1"", ... 1!1co of (IIi""'Y be oblal!led r,om thcH In tablet .. 
follow. : 

· . hue.oky or Ioodiac u_" .bie . 
R-a"'* opoa2Ii - ~ in ...... ,y -oL \oo.dinl X C-puted a,*,,"C' rr- table. 



CAMBRIA STEEL. '0' 

SPAOING OF OAMBRIA I.BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper dist:lncc in feet. ct:uter to cente r o r Beams. 
Max imum fibre siress 16 000 pounds per square inch. - BT ANDARD SPECIAL ....... I-BEAM . I-BEAM. .. - 12 Inch No. B 41. 12 Inch No. B 105 . . -.. .,~ •• 40 40 .. .0 " .. lb •. Ibl . tbl. lb • . Ibl . 11> • • lb • . 

- ----------------- - --10 38.4 40 .• 43.7 47.8 60.8 53.0 67.1 

1l 31.7 33.6 36.1 39.6 42.0 .... 47.2 
12 26.6 28.2 30.' 33.2 35.3 37.5 39.6 
13 22.7 240 25.9 28.3 30.1 31.9 33.8 ,. 19.6 20.7 22.3 2U 25.9 27.5 29.1 
15 17.1 18.0 10.4 21.3 22.6 240 25.4. 

1. 15.0 16.9 17.1 18.7 19.8 21.1 22.3 
17 13.3 14.0 16.1 16.6 17.6 18.7 10.7 
18 11.8 12.5 13.5 14.8 15.7 16.6 17.6 
19 10.6 11.2 12.1 13.2 14.1 , .. 0 15.8 
20 0 .• 10.1 10.9 12.0 12.7 13.5 14.3 

21 8.7 0.2 0.0 10.8 11.5 12.2 12.0 
22 7.0 8.' 0.0 0.0 10.5 11.1 11.8 

•• 7.3 7.7 8.3 0.0 0 .• 10.2 10.8 
24 6.7 7.0 7 .• 8.' 8.8 0.' 0.0 

25 ---al ---e:5 -----uJ ---,-:r ---s:l s:e---e.r 
•• 5.7 6.0 6.5 7.1 7.5 8.0 B.' 
. 7 5.3 5.6 6.0 6.6 7.0 7._ 7.B 
28 4.0 5.' 5.6 6.1 6.5 6.0 7.3 
20 4.6 4.8 5.2 5.7 6.0 6._ 6.8 
30 4.3 4.. 4.0 '.3 5.6 6.0 6.3 

31 4.0 4.2 4.5 5.0 5.3 5.6 5 .• 
32 3.7 4.0 4.3 4.7 5.0 5.3 5.6 
33 3.5 3.7 4.0 4.' 4.7 5.0 5.' 
34 3.3 3.5 3.8 4.1 U 4.7 4.. 
35 3.1 3.3 3.6 3,9 4.1 4._ 4.7 

36 3.0 3.1 3._ 3.7 3 .• 4.2 4.' 
Yo< '~;Dt:.. bolo ... . he heuy lintS tho dtfle<.iol\S .. lit be lIf'tato. than the 

allowable ;",1. ~.e .. d cellini' .:Jp.pan. 
Spadnp for er ID"'l\Siti .. of '''II: ""y be obtained ftoal tboaoo It:t tibia as 

10110"' : 
In_ity olloadina; from •• ble . 

Required .pad~ _ N 1 . r loadl X c.,a>pII.ed .~,nl from table. 
e ... ,,_Iyo "I: 



102 CAMBRIA STEEL. 

SPACING OF CAMBRIA I·BEAMS FOR UNI· 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16000 pounds per square inch. 

Distance I _____ S_T_A_ N_ D_ A_ R_ D __ X_-_B_ E_ A_ M_ " ___ _ 

between 15 Inch No. B 53. supports 1 ____ --. ___ ---. ____ ,-__ --'---. ___ _ 

in 
real 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 

42 
Ibs. 

62.8 

51.9 
43.6 
37.2 
32.0 
27.9 

24.5 
21.7 
19.4 
17.4 
15.7 

14.2 
13.0 
11.9 
10.9 
10.1 

9.3 
8.6 
8.0 
7.5 
7.0 

6.5 
6.1 
5.8 
5.4 
5.1 

4.8 

45 
Ibs. 

64.8 

53.6 
45.0 
38.4 
33.1 
28.8 

25.3 
22.4 
20.0 
18.0 
16.2 

14.7 
13.4 
12.3 
11.3 
10.4 

9.6 
8.9 
8.3 
7.7 
7.2 

6.7 
6.3 
6.0 
5.6 
5.3 

5.0 

50 
Ibe. 

68.8 

56.8 
47.7 
40.7 
35.1 
30.6 

26.9 
23.8 
21.2 
19.0 
17.2 

15.6 
14.2 
13.0 
11.9 
11.0 

10.2 
9.4 
8.8 
8.2 
7.6 

7.2 
6.7 
6.3 
5.9 
5.6 

5.3 

55 
Ibe. 

72.7 

60.1 
50.5 
43.0 
37.1 
32.3 

28.4 
25.1 
22.4 
20.1 
18.2 

16.5 
15.0 
13.7 
12.6 
11.6 

10.8 
10.0 

9.3 
8.6 
8.1 

7.6 
7.1 
6.7 
6.3 
5.9 

5.6 

60 
Ibs. 

76.6 

63.3 
53.2 
45.3 
39.1 
34.0 

29.9 
26.5 
23.6 
21.2 
19.1 

17.4 
15.8 
14.5 
13.3 
12.3 

11.3 
10.5 

9.8 
9.1 
8.5 

8.0 
7.5 
7.0 
6.6 
6.3 

5.9 
For spacings below the heavy lines the deflections will be greater than the 

allowable limit for plastered ceilings = rtv span. 
Spacings for other intensities of loading may be obtained from those in tables as 

follows: 
. . Intensity ofloading from table . ! 

Required spaclOg = New intensity of loading X Computed spacmg from table. 

l 



CAMBRIA STEEL. <0' - SPAOING OF OAMBRIA I ·BEAMS FOR UNI. 
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feel. center to center of Beams. 
Maximum fib", $Ires§ 16 000 pounds per square ineh. ..... SPECIAL X-BEAM • 

... - 15 I nch No. B 109 . .... 
• 60 " 70 70 80 .. l b •• lb •• lb • • Ib,. Ibe • -

10 86.6 90.5 9 ... 98.3 102.2 

11 71.6 74.8 78.0 81.2 "'5 
12 80.1 62.S 65.5 6S.3 71.0 
13 5L3 53.5 65.9 5"2 80.5 
14 442 40.2 48.2 60.2 62.2 
IS 38.6 40.2 4L9 43.7 45.4 

16 33.S 35.3 36.9 88.4 39.9 
17 30.0 31.3 32.7 34.0 35.4 
18 26.7 27.9 29.1 30.3 81.6 
10 24.0 25.1 20.1 27.2 28.3 
20 21.7 22.6 23.6 ... 6 25.6 

21 19.6 20.5 21.4 22.3 28.2 
22 17.9 IS.7 19.5 20.3 21.1 
23 16.4 17.1 17.8 18.6 19.3 
24 15.0 15.7 10.4 17.1 17.7 
25 13.9 14.5 15.1 15.7 16.4 

26 12.8 13.4 14.0 14.5 15.1 
27 11.9 12.4 12.9 13.5 14.0 
28 11.0 lL5 12.0 12.5 13.0 
29 10.3 10.S 11.2 11.7 12.2 
30 9.6 10.1 10.5 10.9 11.4 

31 9.0 9.4 0.8 10.2 10.6 
32 8.5 8.8 9.2 9.6 10.0 
33 8.0 8.3 8.7 9.0 9.4 
04 7.S 7.8 8.2 8.5 8.8 
35 7.1 7.4 7.7 8.0 8.3 

36 8.7 7.0 7.3 7.6 7.9 
For "\i;dnro belo,.. ,he htur lio .. 'he d.O..;,"'''' .. Ill boo ,nate. ,han the 

. 1I0wablt ;,..;, or J:.l ... tend ""mnp - Jlo .pan. 
Spacinp for 0 or i"tenll,ies of loa inC may be obtained fro'" ,hose In .. bla as 

folio ... : 
. • In ...... ',ofloadi ... f,""' .. bI. • 

Reqwred _p.omc - New io, .... i', of loadi... X Compu<ed. l pac,"C &0", \JI b! •• 



>0' CAMBBIA STEEL. -
SPAOING OF OAMBRIA I-BEAMS FOR UNI. 

FORM LOAD OF 100 LBS. PER 
SQUARE FOOT. 

Proper dista.nce in feel. ~nter to center of lkarns. 
Maximum fibre stress 16000 pounds per square inch. ..... B~InChN~M w_ .... .. .0 . , ,~~ ,~: . '00 .. lb •• lb • . lba. 

10 112.2 116.0 120.0 123.9 127.8 

11 92.8 95.9 99.1 102.4 105.0 
12 77.9 80.6 83.3 86.0 88.7 
13 66.4 6S.7 71.0 73.3 75.6 ,. 57.3 59.2 61.2 63.2 65.2 
15 49.9 51.6 63.3 56.1 50.8 

16 43.8 45.3 46.9 48.4 49 .• 
17 38.S 40.2 41.5 42.9 M.2 
18 34. 35.S 37.0 38.2 39.4 
19 au 32.1 33.2 34.3 35.4 
20 28.1 29.0 30.0 31.0 31.9 

21 25.4 26.3 27.2 28.1 29.0 
22 23.2 24.0 24.8 25.6 26.4 
23 21.2 21.9 22.7 23.4 24.. 
24 19.6 20.1 20.S 21.6 22.2 
2. 18.0 18.6 19.2 19.5 20.4 

26 16.6 17.2 IS.3 18.9 
27 15.4 15.9 17.0 17.5 
28 14.3 14.8 15.8 16.3 
29 13.3 13.8 

i 
14.7 :t~ 30 12.5 12.9 13.8 

31 11.7 12.1 12.5 12.9 13.3 
32 11.0 11.3 11.7 12.1 12.5 , 
33 10.3 10.7 11.0 11.4 11.7 
34 9.7 10.0 10.4 10.7 11.1 
8. 9.2 9.' 9.8 10.1 10.4 

3. 8.7 9.0 9.8 9 .• 9.9 
F.,.. 'r.acln~. below the ~."'Y line. the deBce.ion. ",ill be il ...... t.c .haD . he 

allo •• ble imi • .,.. ~."""'d coilinll' - J l • • pon. 
SpacioG' foro! or ;" ..... , .... ofloo inc .... y be ob •• ined from those in ",bles .. 

follow. : 
. I ",co';'Y oflo.>dinlr from ",ble 

Requued . po.dDIr - ~cw iD'en.i'y of I""din, X COlllpu.ed . pacin,fro ..... bIe. 

-



OA14BBIA STEEL. w, 

SPACING OF OAMB'RIA I·BEAMS FOR UNI-
FORM LOAD OF 100 LBS. PER 

SQUARE FOOT. 
Proper distance in feet , ttnler to ceuter of Beams. 
Maximum fibre $tren 16000 pounds per square inch. - STANDARD :I-BEAMS. -.. - 18 Inch No, B 6.5. 20 Inch No. B 73 . ..... 

70 70 • " eo e, e, ,. .. lb •• lbe. lbe. , ... lb • • lb •• lb •• - --------------- --- - -
10 94.3 99.8 104.6 109.2 124.7 130.1 135.3 

II 77.9 82.6 86.3 90.' 108.1 107.6 111.9 
12 66.6 69.3 72.6 75.8 86.6 90.' 94.0 
13 55.8 59.0 61.8 64.. 73.S 77.0 80.1 
l ' 48.1 60.9 53.3 55.7 63.6 .... 69.1 
15 41.9 44.3 46.4 48.5 55.4 57.S 60.2 

l B 36.8 39.0 4O.B 42.B 48.7 60.8 52.9 
17 32.6 34.6 30.2 37.8 43.' 46.0 46.8 
l B 29.1 3O.B 32.2 33.7 38.5 40.' 4L8 
19 2B.l 27.6 28.9 30.2 ... B 36.0 37.5 
20 23.6 24.9 2B.I 27.S 31.2 32.5 33.8 

I 

21 21.4 22.6 23.7 24.B 28.3 29.5 30.7 
.2 19.5 20.6 21.6 22.6 25.8 28.9 28.0 
.3 17.8 18.9 19.7 20.6 23.6 24.B 25.6 
24 IB.-i 17.3 IB.l 19.0 21.7 22.0 23.5 
26 15.1 16.0 16.7 17.5 20.0 20.8 21.7 

2B 13.9 14.B 15.5 10.2 IS.5 19.2 20.0 
27 12.9 13.7 14.3 15.0 17.1 17.8 lS.0 
2B 12.0 12.7 13.3 13.9 15.9 16.6 17.3 

•• 11.2 11.9 12.4 13.0 14.B 15.5 16.1 
30 10.5 11.1 11.0 12.1 13.9 14.. 15.0 

31 9.B 10.4 10.9 11.4 13.0 13.5 14.1 
82 9.2 9.7 10.2 10.7 12.2 12.7 13.2 
23 B.7 9.' 9.B 10.0 11.5 11.9 12.4 
24 B.2 B.B 9.0 9." 10.8 11.3 11.7 .. 7.7 B.l B.6 B.9 10.2 10.6 11.0 

, 

26 7.3 7.7 B.l 8." 9.6 10.0 10.4 

Spaci"i' for othe' int'Mides ofloadi"ll: may be obtalned from tho.c in tabl.,. :u 
(0110'" : 

Intn"tyof~nlff<o'" table 
R«juiTe<! .pad,,&" - Ne .. in.cn.lty of \oiodioJ X Compuledl~lnlf from table. 



106 CAMBRIA STEEL. 

SPACING OF CAMBRIA I-BEAMS FOR 
FORM LOAD OF 100 LBS. PER 

UNI-

SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 
Maximum fibre stress 16 000 pounds per square inch. 

Distance SPECIAL I-BEAM. 
b,tween 20 Inch No. B 121. support.'! 

in 80 85 I 
90 95 100 

foot. lbs. lbs. Ibs. Ibs. lbs. 

10 156.4 160.9 166.1 171.4 176.6 

11 129.3 133.0 137.3 141.6 145.9 
12 108.6 111.7 115.4 119.0 122.6 
13 92.5 95.2 98.3 101.4 104.5 
14 79.8 82.1 84.8 87.4 90.1 
15 69.5 71.5 73.8 76.2 78.6 

16 61.1 62.9 64.9 66.9 69.0 
17 54.1 55.7 57.5 59.3 61.1 
18 48.3 49.7 51.3 52.9 54.5 
19 43.3 44.6 46.0 47.5 48.9 
20 39.1 40.2 41.5 42.8 44.1 

21 35.5 36.5 37.7 38.9 40.0 
22 32.3 33.2 34.3 35.4 36.5 
23 29.6 30.4 31.4 32.4 33.4 
24 27.2 27.9 28.8 29.8 30.7 
25 25.0 25.7 26.6 27.4 28.3 

26 23.1 23.8 24.6 25.4 26.1 
27 21.5 22.1 22.8 23.5 24.2 
28 19.9 20.5 21.2 21.9 22.5 
29 18.6 19.1 19.8 20.4 21.0 
30 17.4 17.9 18.5 19.0 19.6 

31 16.3 16.7 17.3 17.8 18.4 
32 15.3 15.7 16.2 16.7 17.2 
33 14.4 14.8 15.3 15.7 16.2 
34 13.5 13.9 14.4 14.8 15.3 
35 12.8 13.1 13.6 14.0 14.4 

36 12.1 12.4 12.8 13.2 13.6 

Spacings for other intensities ofloading may be obtained from those in tables as 
follows: 

. . Intensity of loading from table . 
Req11lred spacmg =:IN " . X Computed spacmg from table. 

6W mtenslty of loadlllg 



~ 

CAMBRIA STEEL. >07 

BPAOffiG OF OAMBRIA I BEAMS FOR UNI. 
FORM LOAD OF 100 LES. PER 

SQUAIDl FOOT. 
Proper disllI.ll(:t in feel, center 10 ~nler of !leams. 
i\fuimu.n fibre streM 16000 pounds lief ~I u:lre inch. - STANDARD I~BEAM. .. - 24 Inch No. B 89 . . -" • 0 •• 90 •• >00 

"" 
lb •. lbe. lb •• lb •• lb •• -10 185.6 192.7 199.0 206.2 211.5 .. ........... 

11 153.3 159.3 ,.4.4 169.6 174.8 
12 12S.8 '''i3S:S'' 138.2 142.8 14.6.9 
13 109.8 114.0 117.7 121.4 125.2 ,. 94.7 08.3 IOU. IOU 107.9 
1. ····s:Is··· 85.6 88.4 91.2 640 ,. 72.5 76.3 77.7 SO.2 82.6 
17 64' 60.7 68.S 71.0 73.2 
18 67.3 59.5 61.4 63.3 65.3 
10 51.4 63.4 55.1 50.9 58.6 
20 46.4 48.2 49.7 51.3 52.9 

21 42.1 43.7 45.1 46.lS 48.0 •• 3S.3 39.S 41.1 42.4 43.7 
23 35.1 36.4 37.0 38.' 40.0 
24 32.2 33.6 .... 35.8 38.7 .. 29.7 30.' 31.8 32.S 33.S 

28 27.4 28.5 29.4 30.4 31.3 
.7 25.5 20.4 27.3 28.2 29.0 •• 23.7 24.8 25.4. 26.2 27.0 

•• 22.1 22.9 23.7 24.4 25.2 
30 20.6 21.4 22.1 22.8 23.5 

31 19.3 20.1 20.7 21.4- 22.0 
3. 18.1 18.8 19.4 20.0 20.7 
33 17.0 17.7 18.3 18.8 19.4 
34 10.0 16.7 17.2 17.8 18.3 
3. lS.l lS.7 16.2 16.8 17.3 

38 1~3 14.. 15.4 15.8 16.3 
f" .... o,...,~ al>O .... ,1>41 dOi,t<I 10-. ,1>4I .. r~ iOIOa. r .... bODdlnll' ..... ~er .ho.~ 

Ih.o . r. "-do IN _b erippli!'4" ... cxpLalaed ..... o"""on:J'i!: OIl to .0 lacl .... n. 
~ia,. rlN ",her In, ... sllIa of to.diq ... ,bc obtai fro<to .hoee in QbI .... 

. Ip,eaolt1"ofLoadiq r ...... ~ 
Requ l ..... . pod", - --sI" .. in' .... i.,. oelO;dJ"I X eo.pu'ailpocln, r.- ,abLe. 



108 CAMBRIA STEEL. 

MAXIMUM BENDING MOMENTS IN FOOT 
POUNDS FOR OAMBRIA I-BEAMS. 

lIaximum Bending lIaximnm Bending 
Seotion Depth Weighl lIomen~ s..,tion Depth Weight lIomen!. 
Num- of FOOfjiounds. Hum· of per ~~ 
ber. Beam. roo:. ~:::. ~:::. ber. Beam. Foo~ l:~:' ~::. 

____ _ 16000 lbs. 12500 lbs. _____ 16000 lbs. 12500 lbs. 
__ Inches. Pounds. per Sq. In. per Sq. In. __ Inches. Pounds. per Sq. In. per Sq. In. 

B 5 3 
u " 

" " 
B 9 4 

" " 
" " 
" " 

B 13 5 
" " 
" " 

B 17 6 
" " 
" " 

B 21 7 
" " 
" " 

B 25 8 
" " 
" " 
" " 

B 29 9 
" " 
" " 
" " 

B 33 10 
" " 
" " 
" " 

B 41 12 
" " 
" " 

BI05 12 
" " 

5.5 
6.5 
7.5 

7.5 
8.5 
9.5 

10.5 

9.75 
12.25 
14.75 

12.25 
14.75 
17.25 

15 
17.5 
20 

18 
20.25 
22.75 
25.25 

21 
25 
30 
85 

25 
30 
85 
40 

31.5 
35 
40 

40 
45 

2270 
2400 
2530 

4000 
4270 
4530 
4800 

6400 
7200 
8130 

9730 
10670 
11600 

13870 
14930 
16130 

18930 
20000 
21330 
22670 

25200 
27200 
30130 
33070 

1770 BI05 12 
1880 " " 
1980 

B 53 15 
3130 
3330 
3540 
3750 

" " 
" 
" 
" 

" 
" 
" 

5000 BI09 15 
5630 " " 
6850 " " 

" " 7600 " " 
8330 
9060 Bl13 15 

" " 10830 " " 
11670 " " 
12600 " " 

14790 B 65 18 
15630 " " 
16670 " " 
17710 " " 

19690 B 73 20 
21250 " " 
23540 " " 
25830 

32530 25420 
35730 27920 
39070 30520 
42270 33020 

B121 20 
" " 
" " 
h " 

" " 
48000 37500 
50670 39580 
54670 42710 

59730 46670 
63470 49580 

B 89 24 
" " 
" " 
" " 
" 10 

50 
55 

42 
45 
50 
55 
60 

60 
65 
70 
75 
80 

80 
85 
90 
95 

100 

55 
60 
65 
70 

65 
70 
75 

80 
85 
90 
95 

100 

80 
85 
90 
95 

100 

67470 52710 
71330 55730 

78530 61850 
81070 63330 
86000 67190 
90800 70940 
95730 74790 

108270 84580 
113070 88330 
118000 92190 
122930 96040 
127730 99790 

140270 109580 
145070 113330 
150000 117190 
154800 120940 
159730 124790 

117870 92080 
124670 97400 
130530 101980 
136530 106670 

156000 121880 
162670 127080 
169200 132190 

195470 152710 
201200 157190 
207730 162290 
214270 167400 
220800 172500 

231870 181150 
240930 188230 
248670 194270 
256530 200420 
264400 206560 



CAMBRIA STEEL. ' 00 

MAXIMUM BENDING MOMENTS IN FOOT 
POUNDS FOR OAMBRIA OHANNELS . .. " .r .... 
'" • e 

05 3 ,,&0 "" • 11460 
" " ''''' " " "'". " " "., 

"" 
, '"'' "." 

" • 1980 " " lW10 11771) 

" " "., " " 18000 '"'' " " 2<00 " 20980 16350 

013 5 ., '000 3130 .,. 
" 15 178711 13960 

" • "" 3650 " " 20 20030 16350 

" " 11.5 6600 '980 " " 24270 ''''' " " 30 27m 21460 
017 , • 07" .. ., " " 35 30800 24000 

" " 11).5 "10 62" 
" " 13 7730 .,,, en 12 "-, !8530 '"'" " " 15.5 0'" 6710 " " " 32000 25000 

" " " 35870 .... 
"" 7 ',75 8000 "'" " " 35 891170 3115(1 

" " IU5 9200 7100 " " " 487" 34171) 

" " 14.75 10400 '13. 
" " 17.25 11470 "" C53 15 " 55000 43441) 

" " 19.75 12671) 9900 " " 35 56930 ... ., 
" " " "7110 ..., 

"" • 11.25 10800 '440 " " " 66670 521 •• 

" " 13.75 12000 9380 " " " 71000 5".0 
" " ,." 13330 ,,<2. " " " "6" "7110 



"0 CA.MBRIA 8TEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TR1BUTEO FOR OAMBRIA ANGLES. 

NEUTRAL AltlS PARALLEL TO EITHER LEO. 
EQUAL LEGS. ~ 

S. re bd. bolo ... .... figur«l for Ii"'" It. e .. of 100()(l pOUnJ. p .. 

"'!uar<l Incb andl·-~" i';'~'~"~"~'~'~'~"~'~.;~g~~~~~~~~~~ Section No. II. 
DIrIauo btl.... ti" s li " 
~I. ~ I l ' t il ~ "~ 

lolL 1.3 1111. l.8 lM. 2.4 1 .. 2 .91'" 3.4 1 .. 8.9 111L 
-----I~~~~__1!..!!:.....~ 

2 m:lOO m lIdO 1010 1140 
a ~ m ~ ~ ~ ~ 
4 1110 2'lO SOO 4:)) ----w:.-~ 
6 ~~~~ -tOO o&(lI) 

• 
~ • 

, .. 
n' 
'00 .. 

,g, 

'" , .. 
'''' 

'" ... , .. 
"" 

,., 
"" '" '" 

Section No. A 13. 
l fll x I I " 

o. ,., 
'" '" 

... .. 
'" "" 

_IL~~_I_"_~~ 
u n... 2.8 lk 3.4 1 .. 4.0 1\0. 4..6 1\1. 6.1 1ho. 

_~~--I~~~J!..L~---1!..L 
2 770 9'JO 1200 1«10 11m );'8) 
3 610 600 800 ~ 10lQ 1190 
4 88(l 600 $XI 700 800 890 
6 810 400 «I MO 610 ~ 

• ... ,., .. <" .., 
'" : "" '" ... .. .. '" ' 00 .. .. .. .. '" ,m '" "' '" '"' .. 

'0 "' .. '" '" >00 .. 
Section No. A 16. 

For oar.. load. below huvy lines the d<: ftcccionl ... ill be p".ter , hall 'he ollowab '
li mi t lOr pLut .. ed ceiWsp _ .J. op.n. 



CAXBB1A STEEL. U1 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA ANGLES, 

EQUAL LEGs.. 

NEUTRAL AXIS PARALLEL TO EITHER LEO. 

~ s.r.l"",d. belo ... re ~gured fIX ~bt.Itr"" of 16000 polIO'" per 
til:"''''' 1I .. :h oDd [""Iud" .. .,i,h, '" angl.,. 

Section No. A 41. 
&\AOIW_ !ttl X !til 

npporllt i.o 
1'." i" 1," i_" __ N' , ... 

2.81bt. 3.7 1k 4;! ~"" 6.81k 6.1 I .... 
1"' 

,., .. , ,., - • ... , .. "'"' 2-110 "'" • ,ro ""' "ro lG10 "" • '" '" ''''' '"' , ... 
• ... '" .. ." "00 

• Of oro ... ... '" 7 '" .. .. ... "" • ... "" ." ... .. • '" ... .. '" ." •• "" '" '" .. '" 11 '" . " '" '" ... •• '" '" '" .. .00 

.... Section No. A 17 . ... - 2f' x 21" .- ~ ~ ~ ...r... ~ ~ 1," , ..... 8 . .. ... .. M" .~ .. ... ... 7.7 1k ..... 
~ ~ ~ ~ ~ ~ ~ 

• 1610 "00 zro "'" ."" ... .,., 
• " .. , .. 1710 .,,' "'" "'" "'" • '" '"" "'" IMO 17:.11 , ... " .. • '" '" ''''' "" "'" "'" 1110 

• '" "" ... 1010 '"'' "'" "" 7 ... ... '" ... :~ "'" '''' • ~ '" ---..;- """"100 ---,;;- """i'ii'iG • ... .ro 670 "" To' .. '" •• '" 
.., ." .. .. To' ... 

11 ... ... "" ... '" "" "" •• m '"' '" ... ... '" "" 
rOO" oafe l"",d. below he .. " Ii",," 'he dell<diOOl.w11l boo i"".'er ,ht.n tbe .Uo_ble 

limit for plule",d celling. - .i •• ""n. 

"---



112 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS_ 

NEUTRAL AXIS PARALLEL TO EITHER LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 43. 

2~" X 2i" 
Di.!tan06 betw",n 

supports in 

reet. ~ ~~-~~--~-"-
3.4 Ibs. 4.5 Ibs. 5 .6 Ibs. 6.6 Ibs. 7.6 Ibs. 8.5 Ibs. 

______ I_-'-po_r..;.ft..;.. _ ~~ ~~~ 

2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 

Distan06 

between 

2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 

1970 
1310 
980 
790 

2570 
1710 
1280 
1030 

3140 
2090 
1570 
l260 

3700 
2160 
1850 
1480 

4230 
2820 
2110 
1690 

4740 
3160 
2370 
1900 

660 860 1050 1230 1410 1530 
560 730 900 1060 1210 1360 
490 6-10 ~ ---m- ---woo-----mo-
~ ~ 700 820 940 1060 

3080 
2050 
1540 
1230 

1030 
880 
770 

(i8O 
620 

560 
510 

390 510 630 740 850 950 

360 
330 

3770 
2510 
1890 
1510 

1260 
1080 
940 

---sw 
750 

690 
630 

~70 
430 

570 
520 

670 
620 

Section No. A 19. 
3" X 31/ 

4440 5090 5720 6320 
2000 3300 3810 4210 
2220 2540 2860 3160 
1780 2040 2200 2530 

1480 1700 1910 2110 
1270 1450 1630 1810 
1110 1270 1430 1530 

!i9O li30 l27Ol4IO 
890 1020 1140 1260 

810 980 1040 1150 
740 850 950 1050 

770 
710 

6910 
4610 
3450 
2760 

2300 
1970 
1730 

"""IMll 
1380 

1260 
1150 

860 
790 

7430 
4900 
3740 
2900 

2490 
2140 
1870 

1660 
1500 

1360 
1250 

• 

For safe loads below heavy lines the deflections will be greater than the allowable ~ 
limit for plastered ceilings ===- rtlJ span. 



OAMBRIA STEEL. 

SAFE LOADS m POUNDS UNIFORllrtL Y DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

LEGS . 

...... . ,-.-...... 
2 • • • • ,,. 
7 "'" , " ... • noo 

10 

11 .. "' . "" '"" 12 .. ,." 0000 '"'' 10 .. ... " .. " .. ,. "" '" m, , .. 
10 '" .. ,o. 1100 

10 '" '" ... 1000 " . 
..... .. -.-..... 
• • • • 
• "'" ~ '''" ,,,. 
• '''' 10 "" 

11 
I. 
10 ,. 
10 

F_Mk '-do below 1Id~,. u_.be dcllecdo ... will be rna'''' .b. ... M .11" .... 1>100 
U .. i. fot plul ... od «iIi .... - ......... . 



". CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS· 
TRIBUTED FOR OAMBRIA ANGLES. 

EQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO EITHER LEG. ~ 

., ..... "," 16000 pound. per , . ",. 

........... . _-
"" 
• 12910 """ , .... 18720 .. " ".. 
3 "" 

,.. 
""" 

,,.., 13710 '''''' 4 "" 7400 MOO ooro '"'" moo • 6170 """ .,., 7~'lO "" .... 
• ~" 

. .., 
~" ". ... 7~OO 

7 "''' "'" .,,' "" 
..., moo • "" "" 4210 ... ,,~ -• "" "" ~ .. "'" 4~7U "'" 10 "'" "., "" 3HO (no .. " 

FOI oar .. load. bel ..... h.avy lin •• ' he de8oe'ioao ... ill be ,. ...... ha ... be a1low.ble 
Ii",it for plu,erul cemnp _ .1. opu. 



CAMBRIA STEE L, 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TR IBUTED FOR CAMBRIA ANGLES, 

EQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO EITHER LEG, 

Safe I"",.. btl_ .. ~ filO...J rOO" r. bno 81"", 0116000 pound. per n 
O<IU' ''' Inth and >""Iode weiM;h,.or angl.. a-

Section No. A 27 . 

• '0. ... r.lood. lxi_ h .... vy lineo 'he deA«lio". ,..,11 he I,oa,.r lhan ,b •• 11ow .. br. 
1"n>, for plaot.red c.,linp _ .... pan. 



116 CAMBRIA STEEl •. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR CAMBRIA ANGLES. 

EQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO EITHER LEG. cd]-Safe loads below are figured for fibre stress of 16 OOO'pounds per 

square inch and include weight of angle~ 

Section No. A 35. 

Distance 8" x 8" 
between 

sup· ~" 9 /I ~" H" iill H" til H" 1" l TV ' l k" T. 4 

ports ------------------ ----

in fee\. 26.4 29.6 32.7 35.8 38.9 42.0 45.0 48.1 51.0 54.0 56.9 
lb •. lb,. lbs. lb,. lb •. lb •. lb •. lb •. lb •• lb •. lb •. 

perfl. per ft. per ft. per ft. per ft. per ft. per ft. per ft. per ft. per ft. per fl 

------------------------
4 22310 24910 27470 30000 32490 34950 37370 39760 42120 44450 46700 

5 17850 19920 21980 24000 25990 27960 29900 31810 30700 35560 37400 

6 14880 16600 18310 20000 21660 23300 24920 26510 28080 29630 31160 

7 12750 14230 15700 17140 ]8570 19970 21360 22720 24070 25400 26710 

8 11160 12450 13740 15000 16250 17480 18690 19880 21060 22220 23370 

9 9920 11070 12210 13330 14440 15530 16610 17670 18720 19760 20780 

10 8930 9960 10990 12000 13000 13980 14950 15910 16850 17780 18700 

11 8110 9060 9990 10910 11820 12710 13590 14460 15320 16160 17000 

12 7440 8300 9160 10000 10830 11650 12460 132'>0 14040 14820 15580 

13 6870 7660 8450 9230 10000 10750 11500 12240 12960 13680 14380 

14 6330 7120 7850 8570 9280 9990 10680 11360 12030 12700 13360 

15 5950 6640 7330 8000 8660 9320 9970 10600 11230 11850 12470 

16 5580 6230 6870 7500 8120 8740 9340 9940 10530 11110 11690 

17 5250 5860 6460 7060 7650 82'20 8790 9360 9910 10460 11000 

18 4960 5530 6100 6670 7220 7770 8310 8840 9360 9880 10390 

19 4700 5240 5780 6820 6840 7360 7B70 8370 8870 9360 9840 

20 4460 4980 5490 6000 6500 6990 7470 7950 8420 8890 9350 

21 4250 4740 5230 5710 6190 6660 7120 7570 8020 8470 8900 

22 4060 4530 4990 5450 5910 6350 6800 7230 7660 8080 8500 

23 3880 4330 47.')0 5220 5650 ""'6Os5 6500 6920 73JO -mo 8130 
24 3720 4l5O 4580 5OOi5 5420 5830 6230 6630 7020 7410 7790 

25 3.')70 3980 4400 4800 5200 5590 5980 6360 6740 7110 7480 

26 8430 3830 4230 4620 5000 5380 5750 6120 6480 6840 7190 

27 3010 3690 4070 4440 4810 5180 5540 5890 6240 6590 6930 

28 3190 . 3560 3920 4290 4640 4990 5340 5680 6020 6350 6680 

29 3080 3440 3790 4140 4480 4820 5160 5480 5810 6130 6450 

30 2980 3320 3660 4000 4030 4660 4980 5300 5620 5930 6230 

For safe loads below heavy lines the deflections will be greater than the allowable 

li~it for plastered ceilings =0: .,.10' span. 

1 



CAlI:B RlA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA ANGLES, 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO LONG LEG, 

0118000 pouad. per 

• • • • 
• ". 7 "" • UO 

.. -w._ .-..... 

• '.,.. pr. ]"" ... bo]oW' h .. "y lines 11 
!I",I. for pla ... red cellln,. - .l. 'Il00''' 

-



-
l18 CAMBRIA STEE L . 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONG LEG. 

Safe loads below are fi gured fo!' fibre stress of 16000 pounds per 
square inch and include weig ht of ang le. 

Section No. A 128. Section No. A 129. 
Disl&n"" 23" x 1!" 3" x 2" 
~twoon l ----~~4'~---f~~---- ---~--~--~----.---.----

sup- ! tf" L .. h " ~" i-r/' !~" t" !~" ~ -1r/ ' L 
ports 2.6 3.4 4.2 5 .0 5.7 3.1 4.1 5.0 5.9 6.8 7.7 
~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

perfl per ft. perfl. perfl. perfl. perft. per ft. per ft. perfl. perfl. perfl. 

2 tiOO 770 940 1100 1250 1070 1390 ]690 ]980 2260 2530 
3 400 520 620 730 830 710 920 1120 1320 1510 1690 
4 300 390 470 550 630 530 690 840 990 1130 1260 
5 240 310 370" 440 500 430 550 670 790 900 1010 ------
6 200 260 310 370 420 360 460 560 660 750 840 
7 170 220 270 310 360 3101400 480 570 650 720 
8 ]50 190 230 270 310 270 350 420 500 500 630 
9 130 170 210 240 280 240 310 370 440 500 560 

10 120 150 190 220 250 210 280 340 400 450 510 

l1 110 140 170 200 230 190 250 310 360 410 460 
12 100 130 160 180 210 180 230 280 330 330 420 

Section No. A 93. 
Disl&noo ------------------------------------------------
~twoon 3" x 2!" 
.~pports t" l~~ " I~" TV' til ..(7/' !" 
m foot. ----- -------- -------- ---- - -----

4 .5 Ibs. 5.6 lb.. 6.6 lb.. 7.6 lb.. 8.5 lb.. 9.5 lbs. 10.4 lb •. 
----~~~~~~~ 

2 2160 2640 8100 3540 3970 4330 4780 
3 1440 1760 2060 2360 2650 2920 3190 
4 1080 1320 1550 1770 1980 2190 2390 
5 860 1050 1240 1420 1590 1750 1910 

6 720 880 1030 1180 1320 --.illL ~ 
7 620 750 880 1010 1130 1250 1370 
8 540 660 --:no- ----goo- --wo 1100 1200 
9 480 590 690 790 880 970 1060 

10 430 530 620 710 790 880 960 

11 390 480 560 640 720 800 870 
12 360 440 620 590 660 730 800 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = rtll" span. 

II 

~ 

j 



OAMBRIA STEEL. ". 

SAFE LOADS rn POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONO LEO. 

d-s.r. 10M. below ...... liaU«d ror liln 01...,.. d. 16000 _Dd. 11ft" 
"'I ....... lDeh.Bd lDdude ...,it;b, or &BjIle. 

Section No. A. Itn . . - Si" J: 2" .. ,--- I" -"'~ - ~~~_IL __ I_"_ 
"'~ ..", .. 1 6;!~ «.i.6 1k 7.6 1 .. 8.lI l" 9.lI l" 10.4 1 .. 
~ ~ ~ ~ ~ 

, 
• 1410 '''' => ... "" ... "" • ... "'. "" '''' '''' "'" ". • ,~ .., 1010 , "" , .. ,.., 

"'" • .., .. '" .. ~ "" ",. 
a ." :~ '" ", .., .., ''''' 7 ---.;;- . ~ ----..-- .. ,." ." .., 
• .., .., .., .., 

'" "" 'Of • ". .. .'" ". '" .. "" 10 ,., ,. .., .., ,., 
'" .. 

11 "" ". "" '" '" '" '" " 'Of .. o • .. "" .. 000 

""- Section No. A 9lJ. .. -.,- - 81" J: 21" ... til :l!':. xc. .i'L I" .:l!':... ~ ~ ~ 
"""- I-t;- at 7-" a~ r.:-.. 10.4 11-" , ... 18.<1 , .. , .. , .. , .. , .. , .. , .. , .. , .. 
-- -"!.!',. J!.!!, J!.!!, ~ ~ ~ ~ ~ ~ 

• '"'" """ "00 .,'" ... ..., "'" ..., " .. • Hoo lilO 2110 ~" "" 
,.. 

"" .", ... • "00 ,,. 
'''' 1810 "'" 

,.. 
~" ""' "'" • .., , .. ". "'" '''' 

,,., , .. '"'' "'" a "" .. ",., 1:100 113.50 WlO ,,., 
'"" '''' 7 i; "" I~ 

1000 neo "" "00 ~ -;;m 
a GW ~"WiU !'iij'""" -nF" "'" "" • .. ,. .... ,,. "., "Of 10M 

10 ,. "" .. '" "" .. "" '''''' U., 

11 .. "" .ro on ,., •• ... .., ''''' ,. m "" "" 
.., .., '''' '" .. '" 

I ' 
For..te ..... bolow hour I;.,.. ,he dtflecUo. will bot ...,., ... ,hp.he .now..ble 

\laI, lOr ...... " ..... ccillDp - .10 opa.a.. 

~ 



120 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO LONG LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 97. 
Distance 3l" x 3/1 
between ---.S 1/ ;ill 7" J..I/ . 9 /I D..II 111/ Jill 13/1 211 
snpports _T_'if~~8~~_2~--II-_8_~_4_ ~ _" _ _ 

inf .. l. 6 .6 7 .9 9 .1 10.2 11.4 1 2 .5 13.6 14.7 1 5 .8 1 6.8 
lbs. lb.. lb.. lbs. lbs. Ibs. lbs. lbs. lbs. Ibs. 

perfl. perft. per ft. perfl per ft. per ft. perfl. perfl per ft. perft. 

2 3850 4540 5200 5840 6460 7070 7660 8230 8790 9350 
3 2570 3030 3470 3900 4310 4710 5110 5490 5860 6230 
4 1930 2270 2600 2920 3230 3530 3830 4120 4400 4670 
5 1540 1820 2080 2340 2590 2830 3060 3290 3520 3740 

6 1230 1510 1730 1950 2150 2360 2550 2740 2930 3120 
7 1100 1300 1<190 1670 1850 2020 2190 2850 2510 2670 
8 960 1130 1300 1460 1620 1770 1910 2060 2200 2340 
9 -- - - - - - - - - --- - -----~ 860 1010 1160 1300 1440 1570 1700 1830 1950 

10 770 910 1040 1170 1290 1410 1530 1650 1760 1870 

11 700 830 950 1060 1180 1290 1390 1500 1600 1700 
12 640 760 870 970 1030 1180 1280 1370 1470 1560 
13 590 700 800 900 990 1090 1180 1270 1350 1440 
14 550 650 740 830 920 1010 1090 1180 1260 1340 

Section No. A 99. 
Distance 4/1 x 3" 
between 5/1 ;if! .7 /1 11/ 911 fl..11 111/ 311 13/1 71/ 
supports ~ _8 _ _ T_,"&" __ 'Z_ T1> _ " _ T o ~ ~ ~ 

in feel. 7.2 8.5 9.8 11.1 12.4 13.6 14.8 16.0 17.1 18.3 
lbs. lbs. Ibs. Ibs. lbs. lbs. lbs. Ibs. lbs. lb •. 

per ft. per fl. per ft. per ft. per ft. per ft. per ft. per ft. per ft. per ft. 

2 3920 4620 5290 5950 6580 7200 7810 8400 8980 9iJ50 
3 2610 3080 3530 3960 4390 4800 5200 5600 5980 6360 
4 1960 2310 2650 2970 3290 3600 3900 4200 4490 4770 
5 1570 1850 2120 2380 2630 2380 3120 3360 3590 3820 

6 1310 1540 1760 1980 2190 2400 2600 2800 2990 3180 
7 1120 1320 1510 1700 1880 2060 2230 2400 2560 2730 
8 980 1150 1320 1490 1650 1800 1950 2100 2'MO 2390 
9 870 1030 ""ffilj'" 1320 "'iAiiO 1600 1730 1870 1990 ~ 

10 780 920 1060 1190 1320 1440 1560 1680 1800 1910 

11 710 840 960 1080 1200 1310 1420 1530 1630 1740 
12 650 770 880 990 1100 1200 1300 1400 1500 1590 
13 600 710 810 910 1010 1110 1200 1290 1380 1470 
14 560 660 760 850 940 1030 1120 1200 1280 1360 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = -:rl-u- span. 



CAlIIB R IA STE E L . 

SAFE LOADS IN POUNDS UNlFORML Y DIS
TRIBUTED F OR OAMBRIA A N GLE S. 

-.. -..... 
• • • • 
• 
~ • 10 

11 

" " 14 

11 
1. 

" 14 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO LON O LEO. 

16000 pouad. P<'" 

,,~ 

00. ... .. 

.., .. .. 
"' 

1310 ,m 
1110 

""" 
Hm 

"'" ,,~ 

B'" 

,,~ 

"'" '''' ,,., 

Section No. A 133. 

IZIO 
,,, . 
1010 

'" ... 
". 
'''' 1110 

'''' "" 

'''' , .. 
'"" ,,,. 

"'" 
"'" IW 

"'" '000 

19010 
lTOO 

'"'" "'" 

"'" HIO 

"" ,= 
'''' 



122 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRffiUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONO LEO. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 101. 
Distance 5" x 3" 
between ..(7;" _iV' i7/' _~" /r;" L U" i" H" ~ supports 
in feet. 8.2 9.8 11.3 12.8 14.3 15.7 17.1 18.5 19.9 21.2 

lb.. lbs. lb.. lbs. lb.. lb.. lb.. lbs. lb.. lb •• 
___ per fl per fl per fl per ft. per fl. per fl. per fl. per ft. per fl. ~ 

2 4020 4740 5430 6110 6770 7410 8040 8660 9270 9870 
3 2680 3160 3620 4070 4510 4940 5360 5770 6180 6580 
4 2010 2370 2720 3060 3380 3710 4020 4330 4630 4940 
5 1610 1900 2170 2440 2710 2960 3220 3460 3710 3950 

6 1340 1580 1810 2040 2260 2470 2680 2890 3090 3290 
7 1150 1350 1550 1750 1930 2120 2300 2470 2650 2820 
8 1000 1180 1360 1530 1690 1850 2010 2160 2320 2470 
9 800 1050 1210 1360 """i5Oif T650 T7liO 'T92i) "2060 2IOO 

10 800"" 950 To9O """i22O 1350 1480 1610 1730 1850 1970 

11 730 SflO 990 1110 1230 1350 1460 1570 1690 1790 
1 2 6iO 790 910 1020 1130 1240 1340 

1440 I 1540 1650 
13 620 730 840 940 1040 1140 1240 1330 1430 1520 
14 570 680 780 870 970 1060 1150 1240 1320 1410 

Section No. A 103. 
Distance 

5" x 3t" belween 
.up- ..(r;" ~" ir;" ~ 9 11 L +t" ~ ti" ~" {-i" ~ _8_ 
port. 8 .7 10.4 12.0 13.6 15.2 16.8 18.3 19.8 21.3 22.7 24.2 

in feel. lb •. lb •. lbs. lbs. lb •. lb •. lb •. lb •. lbs. lbs. lbs. 
perfl per fl. per fl. per ft. per ft. per fl. per fl. perfl per fl per fl. perfl. --

2 5450 6430 7400 8320 9230 10110 10980 11820 12650 13460 14270 
3 3630 4290 4930 5550 6150 6740 7320 7880 8430 8970 9510 
4 2720 2220 3700 4160 4610 5060 5400 5910 6330 6730 7130 
5 2180 2570 2960 3330 3690 4050 4300 4730 5060 5380 5710 

6 1820 2140 2470 2770 3080 3370 3660 3940 4220 4490 4760 
7 15flO 1840 2110 2380 2640 2890 3140 3380 3610 3850 4060 
8 1360 1610 1850 2080 2310 2530 2740 2960 3160 3370 3570 
9 1210 1430 1640 1850 2050 2250 2440 2630 2810 2990 3170 

10 1090 1290 ~I~ 1850 2020 2200 2360 "2.530 ""2690 ""2850 ----
11 900 1170 1340 1510 1680 1840 2000 2150 2300 2450 2590 
12 910 1070 1230 1390 1540 1690 1830 1970 2110 2240 2380 
1 3 840 990 1140 1280 1420 1560 1690 1820 1950 2070 2190 
14 780 920 1060 1190 1320 1440 1570 1690 1810 1920 2040 

For safe loads below heavy lines the deflections will be greater than the a llowable 
limit for plastered ceilings = '3"ilr span. 

. ~ 

~ 

~ 



CAMBRIA STEEL. ". 
SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR CAMBRIA ANGLES. 
UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO LONG LEO. d--s..re loada below a ..... fi",ted foe fibre .. ceo. 0116000 pOI,,;da per 
"'I ..... Inch and Include ..... hl of aqLe. 

D~lIeh'_ 
Section No. A 13.5. 

5" J: "," 
.. pporta l~ _ 1_'_'- ~ _ i" ....:!i..!..- __ 1'_'- ~ 
,~ 11.0 1110. 12.8 !bL 14.15 IbL 16.2 1110. 17.8 1bL 19.6 1110. .. ' ---"'-"'--- ---"'-"'--- ---"'-"'---~ ---"'-"'---• "'" om ".ro "'"' '''''' ",., • ... MW ,,~ "'" ~ .. ~'i(l • .... .,," "" ... '''" n .. , 

"" '"" "" "'" .m "'" , 
"" " .. ""' "" "'" "" 7 "" ~OO "00 ". ... «00 , 
"" " .. m" .,," "" "'" • "ro ... " .. .,. ". ." . I. "" "" "'. ... "" """ 11 ,oro "'''' ~ .,. ---WL "'" I. -;;ro-...- 1810 --:mo- "., -;;;;;-.. ",. .... ,'" "'" "., '''" ,. "'" "" '"., "''' "'" 0000 .. "00 ,.., "., 1610 1700 1910 

16 "., ,,. .... m. , .. " .. 
Section No. A 105 . . - 6" J: 8." ... -., ~ -ffi L N' ...E. JE £ H" ...E. +til 1" 

"'" 1\J.:7 1M 17.1 , .. 20.6 22A 2~. 215.7 I~ 28.9 ..... ,,. ,,. ,,. ,,. ,,. ,,. ,,. ,,. ,,. ,,. 
I~ po' .. , po' "" po' po' .. , .. , po' po' 

2 roN 7"" .,. 
"" ""~ "ZO) 12100 , ... , ... HMO 15170 • """ "'" OON "'" ~ , ... MN "'" , ... 9700 10010 • .,., om "'" "'" G!70 0010 rooo MM .... "'" ,'i'IJ) , .... .... "'" "'" tHO 4 190 "'" .... "" "., " .. 

6 2191 => .... 8140 '""' "' .. ... "" , .. ..., MOO 
7 ,.., 2100 2':':1 .... ""' ' ''' '"'" ""' '"' .... .... , ,"" '",. ." ".. ... 2310 "" 02>0 '"., .... "w • "'" "" , .. '"'" "" '"'' »00 "" "" ""' '"~ I. ...!:!!2.. ..lli2.. ..lli!L .1!!!!. -= ~ .let .22L .1!!2.. I.l!>!!! ...... 

11 »,. ''''' "'" 1710 """ "'" "., "'" ~ .. ... ~ .. I, "'" 
,,., .. " 1571) "" "" .... '"'" 

,.. " .. ",., I. 1010 "" 1310 "" ,"" ,,., , .. , .. "" 
,,. ... 

l4 ,. , .. 1210 "" "" , .. "'" ""' "" "" ~ .. - . -- -
. '.". oare 1<>ad. 1>0:1.,... bu .y linet. ,b. d<Bec,;"" . will be ,,,,ate. Ibu 'he .1I0w.bl. 

lim;1 for pl .... c~ c<il"',. _ .l • • pan. 



124 CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO LONG LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 107. 
D~Urn~---------------=~~~~~~-=~~--------------
bolween 6" x 4" 

sup- J1" TV' ~I/ 1 .. /' ~" ti" i" H" i" H" 1" 
porls 12.3 14.3 16.2 18.1 20.0 21.8 23.6 25.4 27.2 28.9 30.6 
~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
__ perfl per fl. per fL perfl per fl. per fl perfl perfl. per fl per fl. perfl 

2 8.'j.'j(J 98-10 11100 12320 13.520 14600 15840 16970 18070 19160 20230 
3 5700 6560 7400 82'20 90'20 9800 10560 11310 12050 12770 13400 
4 4280 4920 5550 6160 6760 7350 7920 8480 9040 9580 10120 
5 3420 3940 4440 4930 &1.10 5880 6340 6790 7230 7660 8O!lO 

6 28.'j(J 8280 3700 4110 4510 4900 5280 5660 6020 6300 6740 
7 2440 2810 3170 8520 8860 4200 4530 4850 5760 5470 5780 
8 2140 2460 2770 3080 SS80 8670 8960 4240 4520 4700 5060 
9 1900 2190 2470 2740 3010 3270 8520 3770 4020 4260 4500 

10 1710 1970 2220 2460 2700 2940 3170 3390 3610 3880 4050 

11 1550 1790 2020 2"..40 2460 2670 2880 3080 3290 3480 3680 
12 1430 1640 1850 2050 2250 2450 2640 2830 3illo 3ITiO 3370 
13 "'l32O T5IO l7To 1900 2080 2260 2410 2610 2780 2950 3110 
14 1220 1410 1590 1760 1930 2100 2200 2420 21180 2740 2800 
15 1140 1310 1480 1640 1800 1960 2110 2260 2410 2550 2700 

16 1070 1280 1390 1540 1600 1840 1980 2120 2260 2400 2530 

Section No. A 109. 
DisUrn~ 7" x 3~1I 
bolween -tr;" ~I/(r;" ~II ti" i" H" i" H" 1" 
supports -- -------------- --- ---

~ feel. \~:O \~O 1~1 ~~~O ~g:O ~~9 ~~:8 ~~~ 7 ~~5 ~~:3 
___ per fl perfl per fl perfl. perfl. perfl per fL perfl. per fl. ~ 

2 7670 8640 9590 10520 11430 12320 13210 14090 14950 15810 
3 5110 5760 6300 7010 7620 8220 8810 9390 9960 10540 
4 2830 4320 4790 5260 5710 6160 6600 7040 7470 7900 
5 8070 3460 3840 4210 4570 4930 5280 5630 5980 6320 

6 2560 2880 3200 8510 8810 4110 4400 4700 4980 5270 
7 2190 2470 2740 3010 3270 3520 3770 4020 4270 4520 
8 1920 21fiO 2400 2680 2860 3080 3300 8520 3740 3950 
9 1700 1920 2130 2340 2540 2740 2940 3130 3320 8510 

10 1530 1780 1920 2100 22'JO 24.60 2640 2820 2990 3160 -------------------
11 1390 1570 1740 1910 2080 2240 2400 2560 2720 2870 

12 mo 1440 1600 1750 1900 2050 2200 2350 2490 2630 
13 1180 1330 1480 1620 1760 1900 2030 2170 2300 2430 
14 1100 1230 1370 1500

1 

1(;:30 1760 1890 2010 2140 2260 
15 1020 1150 1280 1400 1520 1610 1760 1880 1990 2110 

16 960 lOBO 1200 1320 1430 1540 1650 1760 1870 1980 
-FC;;-;;:fe loads below the heavy lines, the deflections will be greater than the 
allowable limit for plastered ceilings = 110' span. 

~ 



CAXlJBlA STEEL, ". 
SAFE LOADS IN POUNDS UNIFORMLY DIS· 

TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGs.. 

NEUTRAL AXIS PARALLEL TO SHORT LEO, 

Sat. load. below.". II....,...! f« 6bn OIreu of 16(01) pound. pet 

oq ..... bocb aad iI •• h.de -.:'" ofUl&]1O. 

• , 
• • 
• , 
• • '" '" .. 

1. ,w om '" 
11 .. "" '" .., 

'" '" .. .. '" 
.., ~, .. , .00 ... '" 

d-

." ... 
'" .., 

• '00-"''' Ioiod.below Ilea.)' ' I,," tbe ddoctioo>s will be put .. u.... tbe ~'" 
Uoel. r".. plaatered uilin .. _ .1 . ...... 



126 CAMBRI A STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO SHORT LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 121. Section No. A 123. 
Dist.&nce -'='::~::'::":::""'::':":::':""':=--==':""- I ---'-'--'-'--'----------

belween 2" xli" 2" xl!" 
snp- !~" t" f r;" L t or " L !v;" t" fv;" i" 'iV' 
porls 2.1 2 .7 3 .3 3.9 4 .4 1.5 2.2 2 .8 3.4 4 .0 4 .6 
~~ k k k k k k k k k k k 

per ft. perfl. perfl perfl. per ft. per ft. per ft. per II. perfl. per II. perfl. 

2 960 1210 1510 1760 2000 670 970 1260 1530 1790 2030 
3 640 830 1010 1170 1330 440 650 840 1020 1190 1350 4 _ _ ~ 830 ~ _ ~ 830 m _ ~ 
5 _ D ~ ~ ~ m _ D m m m 

6 --;;-:;~~-;-~I--;;-;-~~--;-
7 m 350 ~ D m m ~ ~ ~ ~ ~ 
8 240 310 _ 440 D 170 240 320 _ 450 510 
9 m ~ ~ _ ~ ~ m ~ ~ ~ ~ 

10 190 1250 300 350 400 130 1190 250 I 310 360 410 
11 170 ~ 270 320 360 120 180 ~ ~ _ 370 
12 160 210 250 290 _ 110 160 210 260 300 340 

Distance 
belw .. n 
supports 
infeet. 

2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 

Section No. A 125. Section No. A 127. 
2~" x It'' 2~" x 1 ~" 

!." L fi ' LI irs" !or" ~ for" I~ ~ 
2 .3 3.0 3 .7 4 .4 5 .0 2 .5 3 .2 4 .0 4.7 5.3 
Ibs. Ibs. Ibs. lb.. Ibs. lb.. lb.. Ibs. Ibs. Ibs. 

per fl. per It. per ft. per II. per II. per II. per II. per fl per II. per II. 

1440 1880 2290 2680 3050 1490 1940 2370 2770 
960 1250 1530 1790 2040 990 1290 1580 1850 
720 940 1140 1340 1530 750 970 1180 )ROO 
580 750 920 1070 1m ~ 780 950 1110 

3160 
2110 
1~ 
1270 

480 830 760 890 1020 D 650 790 920 1050 

410540" 650"770870 430 650 680 79019UO 
~ 470 570 670 760 370 490 590 690 790 
320 420 510 ~ 680 _ 430 530 620 700 

290 880 460 1540 610 300 390 470 550 I 630 

260 340 420 490 560 270 350 430 D ~ 
240 310 _ 450 510 250 320 _ 460 530 

For safe loads below heavy lines the deflections will he greater than the altowable 
limit for plastered ceilings = 'lin span. 

~ 

I 



CAMBRIA STEEL. >27 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRIBUTED FOR OAMBRlA ANGLES. 

UNEQUA.L LEGS. 

dt-NEUTRAL AXIS PARALLEL TO SHORT LEO. 
Safe I""". below • .., ~¥u..ed fot fibre It .... of 16000 pound. p¢. 

oq .... '" Inch and Indude weirh, ofana:le. 

Section No. A Hil. 
billa ... bot __ 81" J: 2" 

IIpporta i. ~ ~I~ ~ ~ ~ ~ 

"" ... '.6 6.6 1.6 S .• 9.' 1 0.4 , .. , .. , .. , .. , ... , .. , .. 
~ ~ ~ -"'-"'- -"'-"'- -"'-"'- -"'-"'-

• ..., "00 "" '"' '''' ... ~" • "" Sl'ro ~., .,. .." "" ,." 

• "" "'" ~" "'" "'" .." em 
• "" 

, .. "" ~ro ,.. m> ... 
6 "ro ,.., 

"" "" "" "" "., 

7 1110 "., ". "" "'" m> '"" 6 ~. 1190 I 1400 ~ "" "'" '"'' 9 "" 1000 l2:iO H~ l6iO "'"i7iil "" ,. -;;;;- ~""'i:iiJ ,,. 1«> '''''' 1750 

11 "" '" ''''' 11ro 1310 ",. ""' ,. '" 
,., 

'" 10,0 1210 '''' "00 
13 ... "" "" ... lUO "'" 

,,,. 
" '"' 

.., .. .. "'" " .. ""' 
Section No. A 93. 

»iJ\o.DcIbol'l''' 8" x 21" ._" ~ ~ ~ ~ ~ ~ I" , ... ... ..S 6.6 T: .... 9~ ITo:4 , ... , ... , .. , ... , .. , .. 
~ JO' ~ ~ . ... -"'-"'- -"'-"'-

• m> "'" = ",. '"" "" "" 3 "" "'" "'" "" moo <>00 u;o 
4 ''''' "" ",. 2~:;0 2780 ... " """ • "" Hj(I ,,.., ,.., 

"'" ~Ioo "" 
6 '''' "" "" '"'" ''''' ""'" " .. 7 .. " .. ''''' lUO >('" 1,00 ~ 6 ;00 '¥.\O 

~ 
12~0 ''''' "'"iMii"""' , .. 

s 

1l-W-
""'i'iiiI ""El '"'" "" 1. 

"'" "" oro ... 1110 ''''' '"'' 
11 MIl 670 "" .. 1010 '''' "" ,. 000 IUO '" "" ... """ "''' 13 ... "" ... "" "" "" , .. ,. "" ." '" "" "" 

.., ... 
r ot oar. I.,.d. boo"'w h.avy lin .. . he deft.."I.,.,."";1I be .......... han the .nowable 

limit for plaotere<! ceili"", _ IJ. .pan. 



128 CAMBR IA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR CAMBRIA ANGL ES. 

UNEQUAL LEGS_ d
NEUTRAL AXIS PARALLEL TO SHORT LEG. 

Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 95. 
Dist&nce between 3~1I x 2~" 

snpports in 1...11 /." ~" 
T
7
." L 9 " ~ H" :III _ 4 _ _ _8 __ .IL _4_ 

feet. 4.9 6.1 7.2 8.3 9.4 10 .4 11.5 12.5 1 3.4 
lb •• Ibs. Ibs. lb •. Ibs. lb •• Ibs. Ibs. Ibs. 

per ft. per ft. per ft. per ft. per ft. per ft. per ft. per ft. per ft. 

2 4020 4940 5830 6690 7530 8330 9120 9880 10620 
3 2680 3300 38!lO 4460 5020 5560 6080 6580 7080 
4 2010 2470 2920 3350 3760 4170 4560 4940 5310 
5 1610 1980 2330 2680 3010 3330 3650 3950 4250 

6 1340 1650 1940 2230 2510 2780 3040 3290 3540 
7 1150 1410 1670 1910 2150 2330 2600 2820 3030 
8 1010 1240 1460 1670 1880 2080 2230 2470 2650 

9 890 1100 1300 1490 1670 1850 2030 2IOO 2300 
10 800 900 ""'iI7O "'I34O "'I5IO "'TIi'iO "'i82O 1930 2120 

11 730 900 1060 1220 1370 1520 1660 1800 1930 
12 670 820 970 1120 1250 1390 1520 1650 1770 
13 620 760 900 1030 1160 1230 1400 1520 1630 
14 570 710 880 960 1080 1190 1300 1410 1520 
15 540 660 780 890 1000 1110 1220 1320 1420 

16 500 620 730 840 940 1040 1140 1230 1330 

Section No. A 97. 
Dist&nce 3~" x 3" 
between 

/~" ell T7(;" ~" 9 " L H" :III 1 3/1 ~" supports _8_ T. _4_~ _8_ 

infeet. 6.6 7.9 9.1 10 .2 11.4 12.5 13.6 14.7 1 5 .8 1 6.8 
lbs. lb •. Ibs. lb •. lb •. lbs. lb •. lbs. lbs. Ibs. 

per ft. per ft. per ft. per ft. per ft. per ft. per ft. per ft. perft. per ft. 

2 5090 6010 6890 7750 8590 9400 10190 10960 11710 12440 
3 3390 4000 4600 5170 5730 6270 6790 7300 7800 8290 
4 2540 3000 8450 8880 4290 4700 5090 5480 5850 6220 
5 2040 2400 2760 3100 3440 3760 4080 4380 4680 4980 

6 1700 2000 2300 2580 2860 3130 3400 3650 3900 4150 
7 1450 1720 1970 22'20 2450 2690 2910 3130 3340 3550 
8 1270 1500 1720 1940 2150 2350 2550 2740 2930 3110 
9 1130 1330 1530 1720 1910 2090 2260 2430 2600 2760 

10 ""iii2O 1200 l380 ""l55O 1720 Ts8o' 2OOi'" 2190 2340 2490 

11 930 1090 1250 1410 1560 1710 1850 ]990 2130 2260 
12 850 1000 1150 1290 1430 1570 1700 1830 1950 2070 
13 780 920 1060 1190 1320 1450 1570 1690 1800 1910 
14 730 860 980 ]110 1230 1340 1460 1570 1670 1780 
15 680 800 920 1030 1150 1250 1360 1460 1560 1660 

16 640 750 860 970 1070 1180 1270 1370 1460 1550 
For safe loads below heavy lines the deflections will be greater than the allowable 

limit for plastered ceilings = lrl'tJ span. 
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CAMBRIA STEEL. ". 
SAFE LOADS IN POUNDS UNIFORMLY DIS-

TRIBUTED FOR OAMBR IA. ANGLES. d 
LEGS. 

I TO SHORT LEG. 
ow, .. of 16000 pouad. p.o. 
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'00 CAMBRIA. STEEL. 
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OAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNlFORML Y DIS
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 
NEUTRAL AXIS PARALLEL TO SHORT LEG. 

Safe l00.d. below.re AIfU",d r.,.. fibre .. <do of 16000 pound. pu 
"'l~a<e ioch aDd indudc wel,h, ofan,k. 

6 

~ • ,. 
11 ,. 
13 ,. 
10 
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r ",. CAMBRIA STEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTR .... L AXIS PARALLEL TO SHORT LEG. 

Safe load. below an ~red for fib .... troD 0116000 _Dd. per 
O<juar< inch and Include .oiCb, of .... &I •• 

Section No. A 105. 

For oafe 10.<11 bel_hea.,. lin .. ,h. dclledions will be creaur , han . be all .... abl. 
limi. {~ piaa.ued •• i~np _ ,l •• p.o. ... 



CAMB RIA 8TEEL. '" 
s AFE LOADS IN POUNDS UNIFORMLY DIS

TRIBUTED FOR OAMBRIA ANGLES. 

UNEQUAL LEGs.. 

NEUTRAl. AX IS PAR"Ll.El. TO S HORT LEO. 

sar. la&dt bolow ..... lipral (DO" lil:n "rae 0116000 poundo poor 
..... ~ Inch aDd lDcl~dc w';ch. 0I .... ~. 

Section No. A 107. 

Few oaliIla.d. bcl_ bco...,.I""'" 110. ddl_"""'...m bo rr-tcr,1Iaa tIM allowahle 
Ii.ail r .... pIaoteRd «ilinp _ .i. ' ....... 



134 CAMBRIA STE EL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS-
TRffiU'rED FOR CAMBRIA ANGLES. 

UNEQUAL LEGS. 

NEUTRAL AXIS PARALLEL TO SHORT LEG. dJ-Safe loads below are figured for fibre stress of 16000 pounds per 
square inch and include weight of angle. 

Section No. A 109. 

Distance 7" x 3~" 
bslween 

sup- -A" i" /." i" ti" i" H" t" H" 1" 
poria - -- --- - - -- ------ - - ----

inr .. l. 
1 5.0 17.0 19.1 21.0 2 3.0 24.9 2 6.8 2 8 .7 30.5 32.3 

lbs. lbs. lb •. lbs. lbs. lbs. lbs. lbs. lbs. lb •. 
por fl. per fl. per fl. perfl. per fl. perfl. por fl. per fl. per fl. perf\. 

- -- -------- - - - - - - ------ - -

4 13360 15140 16900 18570 20260 21910 23530 25110 26670 28210 
5 10690 12120 13520 14850 16210 17530 18830 20090 21340 22560 

6 8910 10100 11270 12380 13510 14600 15690 16740 17780 18600 
7 7640 8650 9660 10610 11580 12520 13450 14350 15240 16120 
8 6680 7570 8450 9280 10130 10950 11770 12560 13340 14100 
9 5940 6730 7510 8250 9010 9740 10460 11160 11850 12.'>10 

10 5340 6060 6760 7430 8100 8760 9410 10050 10670 11280 

11 4860 5510 6150 6750 7370 7970 8560 9130 9700 10260 
12 4450 5050 5630 6190 6750 7300 7840 8370 8890 9400 
13 4110 4660 5200 5710 6230 6740 7240 7730 8210 8680 
14 3820 4330 4830 5310 5790 6260 6720 7180 7620 8060 
15 8560 4040 4510 4950 5400 5840 6280 6700 7110 7520 

16 3340 8790 4230 4640 5070 5480 5880 6280 6670 7050 
17 3140 8560 3980 4370 4770 5150 5540 5910 6280 6640 
18 2970 3370 3700 4i3O 4500 48705230 5580 5930 6270 
19 --mo 3iliO 3560 8910 4270 4610 4950 5290 5620 5940 
20 2670 3030 3380 3710 4050 4380 4710 5020 5330 5640 

21 2550 2880 3220 3540 3860 4170 4480 4780 5080 5370 
22 2430 2750 3070 3380 3680 3980 4280 4570 4850 5130 
23 2320 26.~0 2940 3230 3520 3810 4090 4370 4640 4910 
24 2230 2520 2820 3090 3380 3850 3920 4190 4450 4700 

For safe loads below heavy lines the deflections will be greater than the allowable 
limit for plastered ceilings = m span. 
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OAlllBRlA S TEEL. '" 

SAFE LOADS IN POUNDS U NIFORMLY DIS
TRIBUTED FOR CAMBRIA T -BARS. 

EQUAL LEGS. A 
Safe l<>a<b klow .... ~ r".. fibn! ....- of 16000 ~ J'CO" 

oq ...... 11.(: .. aDd b>ch>de "oIabt <II T ·tlu. 
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Dls llluc:e Uel,,'eeu S .. ppo rtll 
, .. Feet. 
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F"" oafe 1.,.010 10 tbe ",hI of I>ea .. y Unco ,b. d.llectlon. wln 
"UowabLe I'mlt (.,.. pLuter<:d colUn ... - III lpo.a. 
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<a. OA.lll:BRU 8TEEL. 

SAFE LOADS IN POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA 

Z-BARS. ~ 
sar.1oo.d. "do ..... ~~ rOIl' &bn ItroM <L 1(1000 _"'" per 

oq ......... h .. ,I .. "" l ... lude weI,h. 01 z.b..-. 

STANDARD 3 " Z-BARB . 

• __ ~_ Sec. No. Z 6. Se<!. No. Z 9. Sec. No. Z 13 . 
..".,.1& ~~ " ~ I" ~ 

IN\, e.7 r.. 8.4 r.. 9.7 1111. 11.4 r.. 12.3 n.. 14.2 Ik 
~~ ~ ~ ~~ ~ ~ ~~ ~~ ---1------------

• 3 • • 
• 
i • •• 

n •• 

,,,.. .... 
"00 ... 
, .. 
"00 "no 

"'" "" ",. 

"'00 ,,,.. 
"'" ... "'00 ,..,. 

moo 
"'" 

STANDARD 4/' Z-BARS . 

........ --_ . ... 
• 3 • • • i 
• •• 

n 
1. 
1 • .. 

, .... 
=> .... 
"'" 

Fo .... r. loood. below ha.,. ll_ tile deflecdou.llI lie ....... er .1wI ,be .llowahJ. 
Um;, ror pluttred ""'!inC' _ . I._pan. 

For complet. and n u t dlme"''''''' of Z-bo.n tee page n . 



CA.M:BBIA STEEL. 

SAFE LOADS rn POUNDS UNIFORMLY DIS
TRIBUTED FOR OAMBRIA 

Z-BARB. 
Saf. J.d. bolow .... 1ipred ror libn ..... "/18000 poaodl per 
~ la<:h aDd I""h.dc .... icb.oI. Z-bar • 

. -" , ... 

H 
1. 
I> 
1< 
10 

H l' 

For .. r. '-Is boloowbeo..,..,u..... . he dctectlcDo..w boo"......" thu ............ blc 
limit ror pWt~ celli .... _ .1 •• pan. 

For e_pIcIe and uloCC d.lmensioDI 01. Z-ban _ pa,e 0. 



138 CAMBRIA STEEL. 

GENERAL FORMUL.lEl FOR FLEXURE OF BEAMS. 
NOTATION. 

A =- Area of Section in square inches. 
d == Depth of Cross Section in inches. 
1 = Length of Span in inches. 
L = Length of Spall in feet. 
p_ = Stress in extreme fibre of section in pounds per square inch. 
~l = Distance of Center of Gravity of Section from extreme fibre in inches. 
\V = Total Load, in pour:ds, Uniformly Distributed, including th~ Weight of Beam. 
W t = Total Superimposed or Live Load, in pounds, Uniformly Distributed. 
W!;! = Total Weight of Beam, in pounds, Uniformly Distributed. 
W . = Total Safe Load, in pounds, Uniformly Distributed. 
P = Load, in pounds, concentrated at any point. 
F = Coefficient of Strength of the Tables of Properties =::z Safe Load, in pounds, 

for a fibre stress of 16 000 pounds per square inch for 3. span of one foot. 
F' = Coefficient of Strength of the Tables of Properties = Safe Load, in pounds, 

for a fibre stress of 12 500 pounds per square inch for a span of one foot. 
D = Total Deflection of Beam, in Inches, due to weight W. 
DW1 and Dp = Deflections of Hearns, in inches, due to the weights Wl and P respec

tively. 
N = Coefficient of Deflection of the Tables of Properties = Deflection, in inches, 

due to a total load of 1000 pounds uniformly distributed for a span of one 
foot. 

N' = Coefficient of Deflection of the Tables of Properties = Deflection, in inches, 
due to a superimposed load of 1 000 pounds, concentrated at the middle of 
a Beam with a span of one foot. 

H = Coefficient of Deftection, in inches, for fibre stress of16 000 pounds per square 
inch, for any section llsed as a Beam subjected to its safe load Uniformly 
Distributed. (See table, page 72.) 

H' = Coefficient of Deflection, in inches) for fibre stress of12 500 pounds per square 
inch for any section used as a Beam subjected to its safe load Uniformly 
Distributed. (See table, page 72.) 

M = Total Bending Moment, in inch pounds, due to the Weight of Beam and 
Superimposed Load. 

I = Moment of Inertia, in inches4, Axis through Center of Gravity. 
11 = Moment of Inertial in inches4 Axis parallel to above but not through 

Center of Gravity. 
v = Distance, in inches, between these Axes. 
S = Section Modulus in inches3. 
r = Radius of Gyration in inches. 
E = Modulus of Elasticity, in pounds, per square inch (Steel = 29 000 (00). 

GENERAL FORMULJE. 

S= 'it 11 = 1 + Av' r=~ 
M = ~ = p S • • p = M

I
X 1 = ~S· Or for Symmetrical Section M = 2pI 

Xl d 
For Beam supported at both ends and Uniformly Loaded: 

M = WI=(W1+W,)1 ..• W=(W
1
+w,)=SM ~ SpI =SpS 

S 8 I IX1 I 
SAFE LOADS. 

8pS 2 
F = - 1- where p = 16000 pounds and I = 12" thererore F = "3 16000 S 

8 S 2 
F' = -1-- where p = 12500 pounds and I = 12" therefore F' = "3 12500 S 

To obtain the Safe Load for any span in feet, ror fibre stress of 16000 pounds per 
square inch: 

2 16000 S F 
Safe Load ~ W, ~ "3 --L-- = L 

To obtain the Safe Load for any span in feet, for fibre stress of 12500 pounds per 
square inch: 

2 12500 S F' 
Safe Load = W, = "3 -L-- = L 



CAMBRIA 8TEEL. 

G ENERAL FORMULlE FOR FLEXURE OF BEAMS. 
Cont in u ed. 
DEFLECTIONS. 

( I I BaJII. IlIppOfMII •• both ...... and 0.\(".. ... 1, Loood.d: 
Ode.: 1000 ( TooaI Load D • I). WP G (W, + Will" 

• (It - -SSI 1::1-384 1::1 

• I) W,I' 
Ocftectlon for $uponmpooed LD.ad - Owl - iSS,- """tr 

(2) lle.m ouppotled.t both codo with lo»d conecnlta Lcd at the middle: 
I'l" 6 W~· 

Ocftccllon for To .. 1 Load - D - "".i!lr + 881. 1::1-

" Oclleedo .. ror SupcrimpoKd Load - D, - 4st:T 

1'1) Bam hI'<! at ODe....:l, ..... uppooud al , he OIh .... ..,d UDlron..l, I.-ded: 

Ddlcc<Jo.forTcuI'--<I-O-ii; _ (W, tE~'I ~ 
• W,P 

OcIk::.1oG JO.Sape .... poMd Load - OWl - bEI-

(4) Bam /hcd at _ cod, and ..... "pporoed at the other, wilio load COKCntr.ucd 
.1 the u_pponi!d cad: 

. PI" W"," 
Oo8ee'O\In lOt Total Lo<Id - D - 3M + 810:'-

". Ddection ror Suponmpoo.ed Lo<Id - 0 , - -B~: I 

WII 1\ {W, + W,)II 
-I::T - S&oI EI ' wbere W - (WI + W, ) - l 000 """"d .. D(! 

1 _12" ... 
N' _ o&8EI' w~ P - 1000 pouDdo .8(11 _ 12" 

T_I DcftcetiOfll,lo lrw;ha, d .... to .. Bam Onil'(ltml, ~ rOt o."T.-po.a io 

,.,.._ D_~_ N (WI + W.) L" 
1000 100) 

T_t Ocftcctloa,Ia 'DCh .. , d .... to .. SupcrlmpoMd Load P ud the Wcia:ht of 
N'PU NW U 

Bcaao Wi"' .... '."""'" r- _ 0 - J'iXij'" + l c:.o-

lI'_~U 

FOR SYMMETRICAL SECTIONS. 
H 

T Olal Dcllee, lon,l" Indln,for .filrno ..... ofI60001bt. penqu ••• lnch - D _ If 

H' 
Total Ocftecliofl,lnlnchn,fou 6brutnlUolI2600 11II . ~lIquarc i...::h - D - d 

FOR UNSYMMETRICAL SECTIONS. 

Total Dde.:tIoo>, I .. Iach .. , ..... a fibre _ of 16000 pouDdo PO' oq,"''''' llKh 

" _D- W , 
TooaI Ddieetl,,",1a l...::!>eo, for .. fibre lit ... of 121500 I_dl pet oq, ...... iDCh 

'" -D-2X't 



140 CAMBRIA STEEL. 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SECTION. 

W _ Total Load, in Ibs., uniformly M _ Total Bending Moment, in inch-lbs. 
distributed, including the weight of M.1,Mp=BendingMoments,ininch-lhs., 
beam. due to Weights WI and P respectively. 

WI = Total Superimposed or Live I :::s Moment of Intertia, in inches., 
Load, in Ibs .. uniformly distributed. 1 = Length of Span in inches. 

W. = Total Weight of Beam or E = Modulus of Ei .. ticity, in Ibs. per 
Dead Load, in Ibs., uniformly dis- square inch = 29000000 for steel. 
tributed. W ::::I Total Safe Load, in Ibs., uni. 

P, Ph P2. Pa = Loads, in Ibs" con· form1 y distributed, including weight of 
centraled at any points. beam:=l Total Safe Load of Tables. 

The ordinates in diagrams give the bending moments for corresponding points 
on beam. For superimposed load only, mJ.ke W2 in formulre equal to zero. 

(1) Beam Supported at both end. Safe Superimposed Load, in Ibs., uni-
and Uniformly Loaded. formly distributed, W', ~ W, - W •. 

." Diagram for Total Load:-

Draw parabola having M = ~l 
(2) Beam Supported at both ends 

with Load Concentrated 

~ ,~ 
! Qp i 

i 1 i 
Diagram for Superimposed Load:-

Draw triangle having Mp = ~ 
Diagram for Dead Load similar toCase(l) 

(3) Beam fixed at one end, Unsup· 
ported at the otner and 

Uniformly Loaded. 

~,k----
~ 
Dia~am for Total Load:'\VI 

Draw Parabola having M = 2 

'Maximum Bending Moment at middle 
of beam~M_ WI= (WI + W.) I. 

8 8 

Maximum Shear at points of SUP'" 

W WI + W. 
port - '2 - --2--' 

5 WI' 
Maximum Deflection ~ 381 Ef 

5 (WI + W.) I" 
381 --E-r--' 

Safe Superimposed Load, in lbs., con
W -W. 

centrated, p. = -'-2--' 

Maximum Bending Moment at middle 
PI W.I 

of beam=M~4 +8' 

Maximum Shear at points of support =
P + W. 
- -2-' 

. PI8 5 W.18 
Max. DeflectIOn = 48EI + 384 Er' 

Safe Superimposed Load J in Ibs' J uni

formly distributed, W', =~! - W,. 

Maximum Bending Moment at point of 
WI (Wt + W.,)I 

support = "2 = 2 • 

l\faximum Shear at point of support :=If 

W=WI+W •. 

. WI' (WI + WI)IS 
Max. DeflectIOn = 8EI = --8-~' 



OAMBRIA STEEL. 141 

BENDmG MOMENTS AND DEFLEOTIONS FOR 
BEAMS OF UNIFORM SECTION. 

- w _ T Ot,I '-<I, iD lbo" WlIfIormI, M _ TOtal !'IeDdl,. Mo...,:.'",.",""'::;: .... -=-. 
dlolJl .... lcd. Indudiur Ih weir"l or M.,'M~Bcndinl' .. lom~D~,inil\Ch.lbo .• 
bum. due 10 W~ir"l0 WI 'nd P ,...pec:Il""ly. 

WJ - TOtal Sur.rimpo-cd or IJYI 1 _ Marnenl 01 ""nl~.ln [n"'-t. 
Loa • In lbo" un i OO'mlt dl..,lbuI01l. 1_ Lenrlh or Spon.ln lne"eo. 

W1 _ T oeal Weirh. 01 Dea ... or E _ ModulUl or Elqllc;i.y, In Ibs. pcr 
Dcad Loood . to Ibo •• unifClnltlt dil. ~uare inch _ 29000(0) b ' lUI. 
uib"wL WI - T otal Sare t.o.d, 10 l~' l uDi. 

P. Ph P" p._ t-ds, In lbo., -. 10 •• Y distributed. 1-.;1""'- ~I 01 
CCOIlnted u ... y ~Oll.. t-.. _ Tabl s..r. Load or 'fableS. 

1.'l>e OfdiD>.leo LO d ..... "'. Ii ... the ha.dho •• _11 ""' ~ poiou 
"" bum.. For wpcrimposed to..! 0011, ..... ke W, iD rc.muh. "'1.,.1'0..,..,. 

(") S .. ", fI .. ,d .t ..... IIK! . ... d U.· 

~
'UPport'd It 'h' oth." .. ith 

LOild Conc,,,, ... 11d 
L I t th' f ••• Iftd. 

)I i : , . , , , , . ' 

(6) ellm Supported al bulh .nd. 
.. illl LOld Conc,,,!"'I,d .1 
lOY point. 

Ab, ! " .. " , , . ' . 
;~ 

tiB~~ 
Di"ll .... m (or Superimpo-cd Lo;od:-

0 ..... INL\ilc b,nin. ~f, _ P~b. 

Violin. ror Dud Load.i ... i",. 10 
C-(Ij 

(8) 8 ..... S.pported ,I bolh .nd. 
w;lhl .. oS, ..... I.I .. 1 Lalda. 

/}.! i I~ 

1~_J' 9" 
1 ;:. j 

DIatn.1o. Supcria>~ Load:
DB_ ..... p .. .,'d h ....... .... _ Fa. 

DiIp:t.oII'or Dtad r-d .imiw IOCuc(l) 

Sale Supe.i,.PQMd lorod, III n.., con
W __ ~W. 

ceo"" •• d, P, - • 8 . 

MuilllulII Ilen$!.~ Momen. _I polnl 01 

.. pport - PI + ;. 
Mui .. " .. Sh .... r •• poiDt of . .. pport _ 

P+W. 

... DdI ' I'P W,P 

.,1.111111"", "'-- 91::1 + ~81!.1· 

Sale Supaia>poaed LOOOd. In lbo .• «In· 
. _~ D W,p-UW.(J-a) 

c~nl ... """ r' ----!Iob • 
M .. inlum IkIIdlar Mom.." uOO", Lood 
1(2Pb + W,1 W .. ) 

- 21 . Pt. W, 
101 ... SIoear a. SUp. ....... - T + 2"' 

'" W M ..... SIoar . 1 SUp. ....... b _ T + ~{ 
DdlccIiOll " ' di,,,,oc. I from lefl 

oupport - rill ral ; a'], 
[ Pb+ ~ .. ("200[; ·'+SI~.,-21)] 
. _ ~;"I _ J)b",r>e:O'. from Id'I 

.uppol'l.oI poio. or ..... imu ... dclkctloll 
for supcrimpoaed 100Id. 

Sate SupcriDlpoKd t-.I. in lbo .• COD' 
WJ-W~ 

~I"'tcd, cacb, p. - --,.--' 
Muill'lum Bondi .. , N_cal . 1 ceDt •• 

\\',1 
olbeam _ P'1 8' 

Maximum Shur U poiou or.upl'0" _ 
2P + W. --,- ' 

).I ui1D.""" DcSccUooo _ 
,. ( ) 6 W.II 

2i'l1 SJI-u' + * ~r' 



142 CAMBRIA STEEL. 

BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM SECTION. 

W = Total Load, in Ibs., uniformly 
distributed, including the weight of 
beam. 

WI = Total Superimposed or Live 
Load, in Ibs., uniformly distributed. 
W~ = Total Weigh, of Beam or 

Dead Load, in lbs., uniformly dis
tributed. 

P, Pt, p." Pa = Loads, in Ibs., con· 
centrated at any points. 

M = Total Bending Moment, in inch-lbs. 
M 11 Mp = Bending Moments, in inch-

Ibs.,dueto Weights W) and P respectively. 
I = Moment of Inertia, in inches", 
1 = Length of Span, in inches. 
E = Modulus of Elasticity, in lbs., per 

square inch = 29 000 000 for steel. 
W. = Total Safe Load, in lbs., uni. 

formly distributed. inckding the weight 
of beam = Total Safe Load of Tables. 

The ordinates in diagrams give the bending moments for corresponding points 
on beam. For superimposed load only, make W2 in formula: equal to zero, 

(7) Beam Supporled al bolh ends 
with Loads Concentrated at 
various Points. 

The total bending moment at any 
point produced by all the weights is 
equal to the sum of the moments at 
that point produced by each of ihe 
weights separately. 

Diagram for Dead Load similar to 
Case (1) 

The l\laximum Bending Moment occurs 
at the point where the vertical shear 
equals zero and will be at one of the 
loads P, PI, or P2 depending upon their 
amounts and spacing if We is neglected. ~ 

Let R = Reaction at Left Support. 

Bending Moment at P = 

W, a' 
Mp = Ra - -2-1 -. 

Bending Moment at P1 = 

[ Ws a12 ] Mpl = Ral - -2-1- + P (al - a) • 

Bending Moment at P, = M .. = Ra,,

[W~~,. +Pda,,-al) +P(a,,-al]. 

Shear or Reaction at Lef, Support = 

P, b" + PI b1 + Pb + Wi. 
I 2 

Shear or Reaction at Right Support = 
p. a. + PI al + Pa + W, • 

1 2 

Diagram for Superimposed Load:
Draw as in Case (5) the Ordinates FC, 
GD and HE representing the bending 
moments due to loads P, PI and P2 re· 
spectively. Produce FC to P, making PC 
= FC + IC + JC; GD to Q, making 
QD = GD + KD + LD; and HE to R, 
making RE = HE + ME + NE. Join 
the points A, P, Q, Rand B, then the 
ordinates between A B and polygon A P 
Q R B will represent the bending moments 
for corresponding points on beam. 
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BENDING MOMENTS AND DEFLECTIONS FOR 
BEAMS OF UNIFORM Sl!lOTION. 

-W _ TOIaI Load.la lbo, UDib-mly M_ Total Be""", 101 ......... , i.a ioeb·n ... 
dlw'Ibulod, iKludial 1Iloo wtiJlo. 01 )1.,.)1, _ Boodi ..... 1 ........... lao iDeh. 
bd.... Ib.. . ...... lo Wei", .. W. a"" P"",p<'tti ... ly. 

W _ Total Supt.lntp<lled or Li... I _ M""",ot oIl .... li •• I .. lach .... 
{.oo.J. h. 11:11.. unlron-Iy d ... ri""lod. 1_ Lcncth of Spa •• I .. ineha. 

W _ To.al W.ij;ht of Ilea", .... E _ Modul ... of Elutici.y. in lbo. , pt. o:.J Load , 10 lbo .• ""I(o .... ly dil· Iquano bloC" _ 29ooo000for .. eel . 
.. ibated. W

t 
- ·r ..... ! S.r., Load. 11. It... unl· 

p Pt , P,. P, _ Load •• la lbo.,con. rotnt y dl .. "but~<!.. indudl"l the w~i&hl 
co .. i",.td " ' aay poln... of bea, .. _ Total :;afe Load of T .bl .... 

Tho 0. d1 .... ". In ill",,,,,,,. Ii..., .h~ bendi"l ",o"",0" for corfU_dial polo .. 
011 beam. • ..... oupuimpoo...d Iood ""Iy. make WI I .. f ....... uloo eq ... 110 ....... 

:~m r .... Total Load :~~ .. W, 
... rabol;t. bulnl M _ S. At.oA A' 

J>A",11.1 .0 ~ ."d at .. di.tance 

' 1' _ ~~. Tbe Vottical dlslanca 

betw ..... ,It.o parabola .nd Ii .... A A' 
.re 'he _ ... u for co.,..,.poDdiof: 
pol .... .,., beano. 

(9 ) a ..... r ind •• both ud. with 
L .. d Coft coat"'ted at the 
Mlddl •• 

A /~ 
MY 11 '<.,; 

"" ... - " 
DIol'u. for SuptrimpoK<! Load ,

Draw tnUile ha.l"l M - t, Abo 

A A' parallo:l to but aDd ••• d' ... 1ICe 

101' _ j!. TM V<:rticol dlOWKat be

,WOlO ~ blo. .. cJc ud U .... A A' ... 
010, _ .. for ........ poNUol' poiD. .. 
011 ba •• 

DIo..- for ~d t.o.d .1.;!...-lo 
ea.e (Ij 

Sa .... Suporiaopooe<l Load I" Ibo •• u ..... 
formly dh'ribu.td, WI. _ f W. - W,. 

Distu"'" of pol .... of """, ... au ...... 
C ..... ouppoo .. _.ZU •. 

U .... i.u .. lkDdia, .• ~I,,_. at poiD. .. 
01 WI ~+W.)I ... ~-12- ,-, ---

IkDdlnr Mo ......... t ,.,1ddle cI. beam _ 
~ _ !!L.+ W,) I. 
~ ~ 

M .. iJllum Shu • •• poInu oIoupport_ 
~~ . , 

"'" -~EI -

Safe SuDo~ Load, ia. lbo., COD' 
otDU'U<d, 'P, _ w, _I w .. 

Dista..... of pol".. 0( CO""._lIotll ..... rro. upp<II'to _ il. 

.... I .. u .. 8a>dl!'f "_,,. III pol" .. of 
A W, 

... ppon - 8- + 12-' 

Ikr>di~ Mo","" •• ' mlddl, 01 boa .. _ 
P I Wt! 
-i + 2" 

),f..."I,.,um Shear a. poln •• of ouppott_ 
P + W,. , 

J 
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14' CAMBBIA STEEL. 

VALUES OF MOMENTS OF INERTIA FOR STAND_ 
ARD AND OAMBRIA SEOTIONS. 

2 • It. _ td + z. (b--. ) + ~~ . " 

1 f bdI h' -I" 
I, A~i. 1-1 - "12 - 8""" 

I I 
I' Axi. 2-2 _ """ + I,' + 1><-,:. 

• 6 1:.1 :!:ti:I 

, I._I 1 
., Slope of ftan&" - , - b-. - 6 fo • • tandord oc<:'iono. 

;-- .,..., 
h _ d_21. ! _ h_II(l>--tj. 

2 

I~J 
11. _ td + 20 (b-I) + (t> 6 ' )', 

, r x _ [ bJoth,' (~'(b+2<) J -'- A. :.I + 111 • 

t , bd' h'--]' 

I , I , Axio\ - I - I~ ---;r-' 
1 [ b ....... J 1',/u.,2-2 _ a 2sbl +h'+""""i2 -Ax' , 

-, , 10-1 1 

~ 
Slop< of 8alli" _ .. _ ~ _ 6 for . tandard 0«.;0 .... 

2 h _ d_21. l _ h_%{b_t). 

1 A _ '(21_ ')' 

~T T 
'"'ta.-.t 

x - 2(21-.)" 

I, Axil I_I _ . ( .. -~ .. +~.-t) Ix ,~ 

J ,j 
., , 

20'-2(x_I)++' [ '_ ( 20-f )] ' 
I ~ 1",AxiI2_ Z_ • 

'" I A _ .(a+b_.). 
, 

I. 
' (2a'tbl+a" , .(2b'tal+b'" - " - 2(a'+b) ' :It - 2(b'ta ) 

Tan.Z .. _ _ 1<"'-t)b(b-2.')+(2x' . )(o--l)(a+ ._20») I. 
2(1' ' J 

, , I A . 1 1 '(_x"+b~1>--t)(I-I)' , , ," " - - S . 
,I 

I', Axit2 _2 _ t(b-.')I+u~(_){.'_t~ . , 

roO 1",Axi.3-S _ 
, ..... 1',i"t... 
~ .. 



CAMBRIA STEEL. 

VALUES OF MOMENTS OF INERTIA FOR STAND. 
ARD AND OAMBRIA SEOTIONS, 

t 
1 --, 

~ 

2 

II i-'Id 
Lt ' 
. Iii 

A _ Ib + 2(a_ ' 1l', 

T an, 2& _ _ ~I) (.' _ 0 ' ). 

I - I ' 

r A~'s1_1_~(b-20>". 
, I~ 

I' AJ.' 2_2_ b (0+&')" 2a"b' &t.'.1b' , ,. 12 

I" Minimum. A~ ;' 3 -3 _ l' """'"co. ~'inl.o. 

A_ !..!!...;..!'l t n' •• t b'l' t n'). 

3s'(b-',lt2ll . (o' t 3s)t 3t,dS--i C,, .)(Sd-l) .- '" 

I' AI's 2--2 _ oblt , '·,' t hl + .'b'I2b"t (2II+St,)t] 
• 12 8(i 

i (t,-t) ((1,-<)1 t 2 (I, t 20)1). 

+ '" 

c _ A .. ,. nr hcad, 

A _ ct. (d_k) t (b_ l) ( . t ~), 

c (2<I-k) t . (d-k)1 t Cb-.) ( .. t .s' t ~) .-
I, A"is l -1_ c C; t (d- 2s t 1<)1 t I (L i .')1 

b' I" t 21>0' + __ , __ _ A(,,-o)', 

I' A '2--~ ck·
t

tl(l t "lt."'+s'b'[2b'1 t (2b' t3< )" 
"us "W 12 S6 



146 CAMBRIA STEEL. 

PROPERTIES OF VARIOUS SECTIONS. 

Sections. 
Area of Section. 

A 

bd 

bd 

-Itt 
, 

bd 

I 

Distance from Neutral 
Axil to Extremities 

of Section. 
x and Xl 

a 
XI=2" 

a 
XI = 2" 

a X, = 11'2" = .707a 

d 
Xl ="2 

xI = d 
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PROPERTIES OF VARIOUS SEOTIONS. 

Mom.~t of Int .ti_. 

I 
S. clioft Modwlwi. 

I 
R_d i". or OJrltion. 

s _ , ._" ! . , 
" 

.' .' - '-. _ .28!la 
fi .. V" 

.' " 
, , • )1'3 - .677. 

• a'_'l l a' _"I' ,jat + a,' - ,-,- .. " 

" " --'- - ."" .." 6 V -2 - .11&" )1'12 

.... ..,. - '-- ."", 
"""iT T. y12 

"'" I "'" 
, 

-,- -,- Y 3 - lind 

I 
bd'_ b,dt " t,d'-b,.d,• I "'. l>;iI,i --,,-- - ,,-- ' 12(bd b,d, ) 

"". .... "" 6 (bi + dO) 8y bfT<Ii' y8(bI+di) 
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PROPERTIES OF VARIOUS SECTIONS. 

Sections. 

:8t -t-- ----- -- -
X 

i<--b---->i 

--18------1 
x, d __ ·L___ _ ___ -t.. 

~T 
··--~-t~· 

~
. 

1 ----f.~ 

d X, -- --- ~--- -or 

Area of Section. 

A 

bd 

bd 
-2-

bd 
-2-

lTd' = 785d' 4 . 

":. = .393do 

b + bl d 
2 • 

I 
Distance from Neutral 

Axis to Extremities 
of Section. 

x and Xl 

Xl= 
d cos a+b sin a. 

2 

d x=s 

d 
x1 ="2 

x =~<!...= .212d 
3" 

XI = (3" - 4) d = 28&1 
6" . 

X=b+2bl.~ 
b + bl 3 

bl + 2b d 
XI = b + b

l 
• 3" 
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PROPERTIES OF VARIOUS SEOTIONS. 

Mo",.nl of In •• li •. 

I 
Seclion Mod.'.". 

I 
R.di." 01 Oy •• lion. 

I 
S __ '-. ._,1 : 

" 

M 
(dlOI)OI_+bl oin'.) ~ (~b'.i~''') ,j~+ bI'i"'. 

" 6 dCOO4l + b .i .... " 

M' "'" 
, 

-.. - ~ 
vis _ .23&1 

, .. .. -,-- ..... 
12 u • ",. 

..!'!'. _ CHild' . ,. , 
" . s-f - .09(\d> .. 

.. (d~~! _ .019 (<14-<1,') 'If (<14-<1, ' )_ 098(d~ v~ 
32 d • d • 

(1.1_ &I 
9.a - &I . d' _ OO~d' VlN' &I 'd _ 132J llr.2r ·d' _ .OO'd' 192(Sr - ~) .• U. . 

~+ 4bl>t+l>tt'dl 
36(1) + 1>1) 

~+ 4bl>t+l>tt.dI 
12(I>t+2b) r""· ... '''·'''' b+b,.) 

. 
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PROPERTIES OF VARIOUS SECTIONS. 

Sections. 

--(-l-lln 

--_C~t 
~_L 

___ ffi __ ~; 
\l2 __ L 

Area of Section. 

A 

3 "2 d' tan. SOO = .866d· 

3 "2 d' tan. 300 = .8€6d' 

2d' tan. 22;0 = .828d' 

"~d = .785 bd 

td + 21>' (s + n') 

td + 21>' (s + n') 

td + b' (5 + n') 

td + hi (s + n') 

I 
Distance from Neutral 

Axis to Extremitiea 
of Section. 

x and Xl 

Xl = 2 co! 3~ = .577d 

d 
xl=2 

b 
Xl="2 

x= [b's+ ~+.!. (b-t)' 
2 S 

(b + 2t)] + A 

_Xl :""!b-x 
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P ROPERTIES OF VARIOUS SEOTIONS. 

Mo",.~1 " , I ~,,'i~. 

I 
Secl;o~ Modulu •. 

I 
Rldiul " , Oyr.lio~. 

1 
S __ I_ r_ ,T;: 

" 
A [<II (l + 2..,.. SO"!] A ['0.,.......,] j , +2 ...... 3oJO 
12 4 0-'''' 6 4 ..... .,,- _. l2d 4 .... • -...... --"" 

~ [d"!l + 2"'" SCP,] A [ d (1 + 2""'3(10)] ~~1+2;;iijijll' 12 4 .... 1 a.oo , .-... ,- . _ .0Id· _ .ll>ld' _.26ld 

A [ d" (1+ 2-.tZlI"l] A [4(1 +2""'Zl~] l d . 11+~C""2;!tO 
12 4 C01iZ!tO II , .... :!2t" .... 221'" I _.0Md· _ .tOld' 

1 - .:iN 

.bd" Jl.I9bd' 

I 
.... ""'" d 

61 - 'tT- . .. , 
,;[bdl -~ (h'- ")l " ,-~ -.-

1'2 [ bI(d-hl+h' " ,-~ +: (b' -"l] 
T 

ll~ [ bd" - si (h'_I')] " ,-~ -,-

i [ 20bl + 1.,+ ~(b""'ll)] 1 '-.Ji _A"t b-:II 

.... -
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PROPERTIES OF VARIOUS SECTIONS. 

Sections. 

_'l~S _ J~ -__ !t __ t- t-
.. i+-d :. 

1 Area o:section·1 

bd-h (b-t) 

bd-h (b-t) 

bd-h (b-t) 

bd-h(b-t) 

td +s (b- t) 

bs + ht 

Distance from Neutral 
Axis to Extremities 

of Section. 
x and Xl 

b 
x I ="2 

2b2s + ht' 
x=~ 

Xl =b-x 

x = d't + s' (b - t) 
2A 

XI'= d-x 

td'+s'(b-t)+s(bl-t)(2d-s) 
bs + ht + bls X 2A 

Xl= d-x 

h (t + tl) '3bS'+3th(d+S~~h(tl-t)(h+3S) 
bs + --2-- , 6A xl=d-x 
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PROPERTIES OF VARIOUS 5EOT10NS. 

M . ..... t 0' Ino r1 il. Stetion M~~IUI. I Rld;ul of OJ •• tio • . 

, S __ 
r_,,* '. 

"'. 10' 110 . ) ... 10'(10 .) /bd' liii (b - t) 
H " ' i2 (tNi_ 10 (Iii tl] 

:Obi + luO 2t.bI + bt" ~ + • - ,-,- - .. -- 12 {bd-::-h (b - '1] 

"'. b' (I> . ) bdl-bl(b_t) I wt_ilOl(b .) 

" .. , 12(1MI Iii ("b-i)j 

:!obi + h,1 _ Ax' , 
• b_x A 

.d" +.1 (b . ) ","+11 (10-,) -V td'+"(~ 
" 

--,,--
12 [Uf"+i"""(b -'ll 

tx,'+ bxl " I) (~ .)' , 
I,~,I + ba l 110 , ) (x I)' , d_x , S(be+ hl) 

"'" +",.,'-(10 I){K ')' ~"I + b,.,L..~){I-I)1 

• , S (be """+"hI + "'") 
(b, -.) (I. -1)1 d_1 _1"'.=.!.! (I,_")!]. ----.--- Slbo+b,+",") 

~~(3t + '1) _A(x_I)1 
, 

~ " ,-. 
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EXPLANATIONS OF THE TABLES OF PROPER
TIES OF STANDARD AND SPECIAL I-BEAMS, 

STANDARD AND SPECIAL CHANNELS, 
STANDARD AND SPECIAL ANGLES 

WITH EQUAL AND UNEQUAL 
LEGS, Z-BARS AND T-BARS. 

PROPERTIES OF I-BEAMS. 
PAGES 160 TO 163 INCLUSIVE. 

The figures or values in the various columns give the section num-

bers, dimensions, weights, areas and properties of the sections as noted 

in the different headings. 

The columns which require special explanation are as follows: 

SECTION MODULUs-Column 8. 

This is obtained from the moment of inertia in column 7 by dividing 

it by the distance from the neutral axis to the most remote fibre, 

which in this case is one-half the depth of the beam. 

COEFFICIENTS OF STRENGTH-Columns 13 and 14. 

The coefficients of strength F and F' have been computed for fibre 

stresses of 16000 and 12500 pounds per square inch respectively, as 

stated in the headings of the columns, and are the safe loads in pounds 

uniformly distributed, including its own weight, for a beam one foot 

long. Thus the safe load for any span may be obtained by dividing 

the proper coefficient by the length of the span in feet. 

The coefficients of strength were obtained from the following for

mula!: 

F =! X 16000 X S 

F'=j X 12500 X S 

in which S is the section modulus. 
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COIW~ICIK~TS OF DEFLKCTIO~-Columns 15 and 16. 

The coefficients of DeRe.:tion N and Nt for uniform and center 

["ads, rcspc<:tively, were obtained from the following formub:; 

in which 

W\3 
N= 

76.81::[ 

P and W = 1000 pounds. 

I = 12 inches. 

E = 29 000 000. 

I = moment of inertia about axis 1·1. 

w = p~ 
48EI 

These coefficieuts are, therefore, the deflections in inches of a beam 

one foot long with a load of I 000 pounds, hence, the deflection of a 

beam for any load and span may he obtained by multiplying the 

[>roper coefficieut by the cube of the 51","11 in fect, and hy tile number 

of 1000 pound units in the given Io.~d. 

l'ROPERTIES 0 1' STANDARD AND SI'ECI,\L C HANNE LS. 

l'AG~.s 164 TO 167 I:"ICI.USIVE. 

The various colnmns in the Tables of Properties of Standard Chan· 

nels are similar to those in the Tables of Properties of I-Bcams, as ex

plained above, with the additioll of column II, which gives the Section 

Modulus about an axis through the center of gravity parn!lel to the weh, 

and colnmn 13, which gives the distance of the centcr of gravity frOm 

the outside of the web. 111 this case the Section Modulus S'= _1_'_ b_, 

the notation being as givcn at the heads of the columns_ 

!'ROPERTIES OF T.IlARS. 

A Table of Properties of Cambria T-Bllr$ is given on pages 182 

and 183. 
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PROPERTIES OF ANGLES. 

The values in the Tables of l 'roperties of Standard and Special 

Angles, with Equal Legs, pab'f:S 168 to 173, are these stated in the head. 

ings. and those in the Tables of Properties of Standard and Special 

Angles, with Unequal Legs, on pages 174 to 18\, are similar, but with 

the addit ion of values for \", SII and Til aoout the inclined :Ixis 3-3, 

the position of which, in order to give the minimum values, was de· 

termined by the formula on page tH for the value of the tangent of 

2a. After determining the position of the inclined axis, the propert ies 

corresponding the ret" were obtained by the formula on page tHo 

PROPERTIES OF Z-DARS. 

The Tables of Properties of loBus, on pages ISl and 185, are sim 

ilar to those for Beams and Channels with the addition of values in 

column 13 for determining the posi tion of the inclined uis 33 to 

give the minirnum valucs of the rwius of gyration, as shown in 

column \4, these values being obtained in a rnanner sirnilar to that 

used in calculating like quantities for the Tables of Properties of 

Angles with Unequal Legs, as e~plained above. 

MOMENTS OF INERTIA OF RECTANG LES. 

A Table of Mornents of Inertia of Redanglcs, about a transverse 

axis through the ~nter of gravity, is added on pages 186 and 187 for 

convenience ;n calculating the Moments of Inertia, Section Modul i. 

and Radii of Gyration for compound shapes in which plates are used. 

GENERAL FORMULlE FOR PROPERTIES AND 
FLEXURE. 

~·ormuhe for obtaining the Properties of Standard Sedions are 

given on pages 1« amI 145, and for various usual sections on pages 

146 to 153 inclusive. 

General formul;o; for F lexure of Beams. Bending Moments, and 

Dellections for various cases of lowing are given on pages 138 to 143 

inclus ive. 
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EXAMPLES OF APPLIOATION OF THE TABLES 
OF PROPERTIES. 

Ex..U1PLI. I. 

Wh:l.t il the proper lize of I·Ikam to eUfya load of S.5 000 pounds 

concentr.ted at the center of • sp<Ln of 25 feet, the fibre streu not to 

e r.c~d 16000 11OUfl(b per square inch? 

I n the Tables of Prnperties of Standard I · Dc:l.III~, the column headed 

F gi,'es Ihe coefficient of strength for:l. uniform 1(1;1(\ corresponding to 

a fibre streu of 16000 pounds per square inch. 

The coefficient of strength for a concentl":l.tetl lOOld at the center is 

twice that for the same lood unirormlydi5lributcd, hence the coefficient 

neeessuy to meet the conditioll$ is 85 000 X 25 X ! = t 750 000. From 

the Table of Properties of Slandard I-Beams, p:lGe HiS., column 13. the 

coefficient F {or. U-inch SO-poun(l be~m is found to be I 855 310. 

T he weight of the he:l.m itself is 80 X 25 = 2000 pounds, which cor

responds to :I. coefficient of 2000 X 25 = 50 000, which deducted (I"{lm 

t 85.5 S10 gives:l. net coefficient of t 800 310. A U ·inch beam weighing 

80 pounds per foot is, therefore, the proper size. 

EXA)lPLII: I I. 

What is the deflection of the be:t.m in the prC«ding eumple under 

the given load ~ 

I n the Table of Properties of Standard 1-8e:l.m5, pages 160 10 163 in· 

clusive, the coefficicnt of deAedion for beams wilh centre loads is given 

in column 16. To obtain Ihe required deneclion it is only necessary 10 

multiply Ihe coefficient by the cube of the sp:l.n and the number of I 000 

pound. units conu.ined in the load. 

T hus for the giyen en.mple the deA«tion in inches = 

35"" .OO()()O()& X 2;51 X -1 000; = .828 inch. 
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ExAMPLII. Ill. 

What is Ihe safe load uniformly distributed that can be placed on 

an 8·inch standard channel weighing 11 25 pounds per foot, with a 

cleaT s?l'n of 16 feet for a maximum fibre stress of 12500 pounds per 

square inch, the web to be placed vertically ? 

From the Table of l'roperties of Standard Channels, page 165, col_ 

umn 16, the coeffidcnt of strength FI for the given channel under the 

conditions named, is found to be 67 300. lienee, the total load may 

be 67 300 -+- 15 = 4487 poufl(is, and, all the channel itself weighs 169 

pounds, the net superimposed load which it can safely carry under the 

given conditions is .S18 pounds. 

EXO\MPI.1I. I V. 

What is the fibre st ress in a 6" x SII angle weighing 8.2 pounds per 

foot if loaded at the center with a weight of 1500 pounds,used all a 

beam with a span of 6 feel, the 5·jnch leg to be place<\ vertically? 

The bending moment ill the center will be 

WII + W,I _ l 500X 72+8.2X6X72_ .... "3· h d _ , _ --,--, 8 - .. , 'l'it IIlC poun s. 

Referring to the Tilble of Properties of Standard Angles. Unequal 

Legs, on page 177, the Section Modulus for this angle, corresponding 

to the axis 2--2, is fuund to be 1.89. 

The muimum fibre stress is obtained by dividing the bending 

moment by the section modulus, thus: ~.~.!= 14 520, wbich is the 

muimum fibre stress in pounds per square inch at the point most 

remote from the neutral axis, which in this case is thc extremity of the 

longer leg of the angle. 

The second term in the above expression for the bending moment is 

that due to the weight of the angle itself and is inconsiderable, so that 

in practice it might be neglected for short 'pans, but should be taken 

into considel'1Ltion for the longer one$. 
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PROPERTIES OF COMPOUND SHAPES. 

The moments of illedia, sectioll moduli, and radii of gyration of 

compouml sections used as beams or columlls, composed of plates and 

allglcs, channels, \)earns, Z-bars, T·bars, or any combination of these, 

may he obtained with the aid of the Tables of l'roperties as follows: 

The first step is to find the center of gravity of Ihe proposed section, 

which in the case of symmetrical sections is at the center of the figure. ' 

For unsymmetrical sections the position of the center of gravity may 

be determined by multiplying the areas of the component parts by the 

distances of their centers of gravity from any convenicnlline, taken as 

an a~is, an(1 dividing the sum of these products by the sum of the 

areas, which will gi,'c the distance of Ihe center of gravity of the 

compouml section from the assumed a~is, 

The position of the center of gravity for all si.es of nngles, channels, 

ami T·bars is given in the Tables of I'roperties for these sbnpes, and is 

give,\ {or varions geometrical sections on pages 146 to 153 iuc1usive, in 

conne.:tion with their other j>roperties. 

After determining the position of the center of gravity of acompound 

section, as explained above, the moment of inertia about an axis 

through ils center of gravity may be found by taking the sum of the mo

ments of inertia of each component part about an axis through its own 

center of gravity, parnlle1 to the axis of the compound section, and add· 

ing thereto the sum of I'roducts obtained by multiplying the area of 

ench component part by the square of the distance of its center of 

gravity from the axis of the compound section. 

l laving thus obtained the moment of inertia of the compound sec· 

tion, the section modulu" may be obtained by dividing this moment of 

inertia by the distance from the neutral a~is to the most remote ex

tremity of the se.:tion. 

The square of the radius of gyration for the compound section may 

be obtained by dividing the moment of inertia by the total area. 

The moment of inertia of a componnd section about any a~i$ other 

than that through its center of gravity may be fonnd in a manner 

similar to that above described. 
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PROPERTIES OF STANDARD I·BEAMS. 

2 ~ I: r ~ 
~d ~ : 

1 2 3 4 5 6 7 8 9 10 11 
-- -- ---- -- ---- - - Radius -- Radius 

Area Thiok· Width 
Moment 

Seotion 
of lIIoment of 

Depth Weight of Gpa. of Glra-
Seotion of per of ness of of Inertia Modulus tion Inertia bon 

Be&IIl. Fool Seotion. Web. Flange. Ws i-i. b is l-I. Axis Ws2-2. Axis 
Nnmber. I-I. 2-2. -- -r- -t- - b- - 1- - 8- r ""jI' --;:;-d 

Inohes. Pounds. Sq. Ins. IiiOi\.' Inches. Inohes.' Inches." iiiCheS. Inches.' Inch. ------
B 5 3 5.50 1.63 .17 2.33 2.5 1.7 1.23 .46 .53 
" " 6.50 1.91 .26 2.42 2.7 1.8 1.19 .53 .52 
" " 7.50 2.21 .36 2.52 2.9 1.9 1.15 .60 .52 

B 9 4 7.50 2.21 .19 2.66 6.0 3 .0 1.64 .77 .59 
" " 8.50 2.50 .26 2.73 6.4 3.2 1.59 .85 .58 
" " 9.50 2.79 .34 2.81 6.7 3.4 1.54 .93 .58 
" " 10.50 3.09 .41 2.88 7 .1 3.6 1.52 1.01 .57 

B13 5 9.75 2.87 .21 3.00 12.1 4.8 2.05 1.23 .65 .. .. 12.25 3.60 .36 3.15 13.6 5.4 1.94 1.45 .63 .. .. 14.75 4.34 .50 3.29 15.1 6.1 1.87 1.70 .63 

B17 6 12.25 3.61 .23 3.33 21.8 7 .3 2.46 1.85 .72 .. .. 14.75 4.34 .35 3.45 24.0 8.0 2.35 2.09 .69 
" .. 17.25 5.07 .47 3.57 26.2 8.7 2.27 2.36 .68 

B21 t: 15.00 4.42 .25 3.66 36.2 10.4 2 .86 2.67 .78 
" 17.50 5.15 .35 3.76 39.2 11.2 2 .76 2.94 .76 , .. 20.00 5.88 .46 3.87 42.2 12.1 2.68 3.24 .74--

'825 8 18.00 5.33 .27 4.00 56.9 14.2 3.27 3.78 .84 
" " 20.25 5.96 .35 4.08 60.2 15.0 3 .18 4.04 .82 
" " 22.75 6.69 .44 4.17 64.1 16.0 3.10 4.36 .81 .. " 25.25 7 .43 .53 4.26 68.0 17.0 3.03 4.71 .80 

B29 9 21.00 6 .31 .21) 4.33 84.9 18.9 3 .67 5.16 .90 .. .. 25.00 7.35 .41 4.45 91.9 20.4 3.54 5.65 .88 
" .. 30.00 8.82 .57 4.61 101.9 22.6 3.40 6.42 .85 
" " 35.00 10.29 .73 4 .77 111.8 24.8 3.30 7.31 .84 

B33 lR 25.00 7 .37 .31 4.66 122.1 24.4 4.07 6.89 .97 
" 30.00 8 .82 .45 4.80 134.2 26.8 3.90 7.65 .93 
" " 35.00 10.29 .60 4.95 146.4 29.3 3.77 8.52 .91 
" " 40.00 11.76 .75 5.10 158.7 31.7 3.67 9.50 .90 

B41 12 31.50 9 .26 .35 5.00 215.8 36.0 4.83 9.50 1.01 
" " 35.00 10.29 .44 5.09 228.3 38.0 4.71 10.07 .99 
" " 40.00 11.76 .56 5.21 245.9 41.0 4 .57 10.95 .96 

B53 15 42.00 12.48 .41 5.50 441.8 58.9 5.95 14.62 1.08 
" " 45.00 13.24 .46 5.55 455.8 60.8(.8715.091.07 
" " 50.00 14.71 .56 5.65

1 

483.4 64.55.7316.041.04 .. " 55.00 16.18 .66 5.75 511.0 68.1 5.62 17.06 1.03 
" " 60.0017.65 .75 5.84 538.6 71.85.52 18.17 1.01 
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PROPERTIES OF STANDARD I ·BEAMS. 

~ ( f ffi---
< d , I 

,- - .... 
""- .... I ........ 

.09S 17660 13790 .000312153 •• 19140 14960 .00028827 " 20'710 16180 .00026644 

.074 31810 24860 .00013009 •• 33890 26480 .00012209 " 36980 28110 .00011600 " 38070 29760 .00010868 " 

.069 1S1690 40300 .00006417 D~3 
68100 4 6 390 .00006698 
64630 60490 .00006122 

.049 77460 601520 .00003661 JJ~7 
815270 66610 .000032315 
93110 72740 .0000296 3 " 

.042 110410 8 6260 .00002142 .0> 
119400 93290 .00001980 " 1281560 100430 .00001839 " 

~37 1151660 118490 .00001364 JJ~15 
1601510 1215400 .00001289 
170970 1331570 .00001210 " 181430 141740 .00001140 " 

.033 201300 1 156260 .00000914 B~9 
217930 17 260 .00000844 
241460 188640 .00000;\62 
264990 207020 .00000 94 " 

~2. 2031500 . OOOOO63ts ... 
228630 .00000678 " 2440150 .000001530 
264480 .00000489 " 

.0al5 299640 .00000360 . ., 
317 30 .00000340 " 
3411140 .00000816 

.020 490840 .00000176 B~8 
1106490 .00000170 
1537180 .00000161 " 1167770 .000001112 

" 1198410 .00000," 
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PROPERTIES OF STANDARD I-BEAMS. 

_ , _ ,_. _ --'L- _. _ ~ _ 6 ___ 7 _ _ 8_ 1 9_ ..2.Q.....! 1_ 
bL. Iadi ... ... """ . .... i .. 1\ick ... idll lI~i 1IecIi.. ,.r ~t " 

"'oia;~1 ot _ of rri 1I~lIu J... r.ri. .J:" 
l:. !Io:I>ID. ".11. PIu(e. b is\-L 1111\_1 • .1.14 ilitt.z. 11 • 

I..... 1.1. U. 
tr ~ - , - --.- -y- - ,- - . - --,-.-.,-
1....: ~ " . IDa. laol I .... -, ..... be_,), __ , .... ~ 

B 6ft 18 /jIW UI.93 .46 6.00 790.6 88.47.o721.191.U ; 
•• " 60.0 17.611 .06 6.10 841.8 93.t\ 6.tH 220381.13 
.. " 66.0 19.12 .64 6.18 881.11 97.96.79123.471.11 
.. " 70.0 20.1:\9 .72 6.26 921.2 102.4

1
6.69

1
24.62 1.09 

B 73 2.0. 81W 19.08 .00 6.2(11169.6117.07.8327.861 .21 
" 70.0 20.119 .ISS 6.331219..8 122.07.7029.041.19 
" 711.0 22.06 .6ts 6.4°

1
1268.8126.9\7.08

1
30.201.17 

B.S.' •••• 80.0 23.32 .IW 7.00 2087.2173.9 9.46 42.861.36 
811.0 211.00 .O~ 7.072167.8180.79.3144.301.33 

:: &g:8 ~t.:I :gg H~,~~g~~ ~~~~lg:8g 'l~:lg til; .. 
.. .. 100.0 29.41 .7l1 7.2612379.6196.316.99148.001.28 

PROPERTIES OF SPEOIAL I-BEAMS. 
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PROPERTIES OF STANDABJ) I-BEAMS. 

i J I' ~ ,. ,. 
>4 I. I. I 

,- Co .. fth,h",~ of Sr.n:" lClh. C .... fflcl .. "t of Deftedlo". 

"'- 'orrlbn~ "' ....... fI. " oil£. flf l&OOO,..... ""2500'" ...... .... ..... .. -... ,.un lDdro ... ,.un l ...... 
'- ,. ,- ""- ""- . ... boo-. 

lA " oipl . lIiIfuct. ....... - ,- • .' • .' m. 942880 736620 .00000096 .OOOOO11S6 B.' 997680 779440 .00000092 .00000148 .. 
1044740 816200 .00000066 .00000141 
1091800 81S2970 .00000084 .OOOOO131S .. 

.OH~ 1247490 974600 .00000066 .00000106 :B .73 
1301110 1016490 .00000064 .00000102 
131S84oo 101S7340 .00000061 .00000096 .. 

.0123 161U~310 1449460 .66600037 .00000060 B.~9 
192691S0 11S01S430 .0000003. .OOOOOO1S7 
1969700 11S1S441S0 .OOO00031S .0000001S8 .. 
201S2440 1603470 .00000034 .0000001S4 .. 
2111S190 161S2490 .00000033 .OOOOOO1S2 

PROPERTIES OF SPEOIAL I-BEAMS. 

.021S 478130 3731S40 .00000266 B~?IS 
1S07930 396620 .00000272 
1S393oo 421320 .OOOOO21S6 
1S70670 441S830 .00000242 .. 

.020 866130 676670 .00000127 B~?9 904660 706768 .00000122 
943670 7374 .OOOOO11~ .. 983090 768040 .0000011 

1022300 798670 .00000108 

.020 1122290 676790 .00000098 Bt13 
1160340 9061S20 .ooOOOO91S 
11991S1S0 9371&0 .0000000' .. 
1238770 96~790 .00000089 
1277980 99 420 .00000088 

m. 11S64060 1221920 .000000., B121 
1609100 121S7110 .000000'' .. 
1661390 1297980 .000000.0 .. 1713670 1888810 .00000048 
1761S960 1879660 .00000047 



164 OAMBRIA STEEL. 

PROPERTIES OF STANDARD OHANNELS . 

c • .'0 
" .40 
" .'s 

c'" ... 
" .'9 ••• Cp ... ... ... 
" ... 

C~l .0 • 
. 07 

" .07 
.OS 
.OS 

C?tS .S' 
.62 

" .S' 
" .eo .eo 

C?9 .S7 
.SS 

" .SO 
.S. 

c33 .7" 
" .7 • 

. SS 
" .S7 
" .S7 

en ~, 

.7S 

.77 
" .7S 

.70 
c .. .., 
" .• , 

~. 

" ~. 

" M 
~7 



OAMBRIA STEEL. ,.a 
PROPERTIES OF STANDARD OHANNELS . 

.. 
••• ••• ., .. 
. a • .04 • 
. ao 
.a. ... .. ... ~ .. 
~3 
. 63 .. ... 
.a. .. 
.a • .037 
. a • . a. ., .. 
.a. .• , .033 
.a • . a. ••• .. 
. 6' .029 .• , 
••• .• a .. 
••• .. 
. 70 .020 ••• ••• .. 
••• .7' 

.. 
.7. .020 
.7. .. .7. 
.7. .. 
.• 0 

.. 
~. 

.. 



, .. CAMBRIA STEEL. 

PROPERTIES OF SPECIAL CHANNELS. 

-,-,_-,-2- __________ 8 _ __ 9_ 

.... ...... 
... 
" .... ,~ ., .. ..... 

---.--- - A- - ,- - b- - , - - .---,- -
__ I...... Paull.. .,.10.. 1_ I...... ,..... ,,,, ... 1 IJ.o!w. 

" .. 16.3 4.48 22.73 MIS UIS 11173 6 14.0 4.11 n 4~ 21.62 6.12 2.29 
.. .; HI.4 0.42 2ts.72 7.09 2.18 



, . 

1.11 
1.10 
1.10 
1.09 
l.08 
1.07 
1.0. 

CAMBRIA STEEL. 

PROPERTIES OF SPEOIAL OHANNELS. 

1.08 
1.18 
1.16 
1.0. 
.87 
.• 3 ••• . 62 
.• 3 ... ••• 1.01 ••• ... 
•• 7 

JA 
1.00 

" 

" 

2 ~ dr I, {fI: •• 
1 

.. * ..... . ' 

'.7 

..... 

C •• 
C •• 
" 

C •• 
C.O 
COl 

" 
" 
" 

C., 
" 
" " 
" " 

PROPERTIES I 

.... .... ... , 

, 
9-.--.~ 

: _.l 

611320 
69880 
80930 

111030 .000036 1 -00001177 B173 
MII60 -0000341 -00001146 .. 
63230 -0000303 .00000483 .. 



, .. CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 

EQUAL LEGS. 

~ 
oJ,' .. ~ 97: ." 

.. '~7'!1:-
I • • • • • 7 ~ ...... ._, 

'"'" ... "'." '""- Dr...a.;OD.L ""'- 'l'tI(U ~s-. GtJ..:l- ....... ..... 
po"" ., l wll . 1lia I_I. 

I ..... .... ... • --x- • ---..,- -,-... .... ..... -- ..... .... ..... . '''''' -
A • ~,~ " ;! •• .,. .. 3 .00 • .017 .. •• ... ... .012 ..24 
A .. ' 

, 
,~ 1 ~ 

~ ... .... .0" .031 , .. .... .... .03 • .0 •• .. .. 1 .• A • ••• .0'7 .0 •• 
A,,9 lX'.~ IX' 

~ 
1.1 .... .... .0<' .0< • 
1~ ••• ••• .061 .071 .. .. 2 .• .• 7 A • .077 .091 .. .. ••• • •• ... .0 •• .109 

All lX~ IX ~ U .... ••• .0. -07' .. .. 
~ 

1~ ~, ••• .11 ., .. .. .. ••• • •• . '7 ... .134 .. .. 2 .• ~ . 
• •• .,. .162 .. .. '04 ~. .. , .1 • .188 .. .. ••• 1.13 ••• .2, ",. 

A~8 1%., IV. 

~ 
. .. •• 3 ~, . , . . .. .. ••• ~2 

• •• .. , .1 • .. .. ••• 1.00 ••• .27 .. . .. .. • •• 1.18 ..7 . S! .. . .. .. •• , .... ••• ••• • •• .. .. •. 1 ,~ . .• , 
• •• . .. 

A~IS • •• ! • •• .7' .'7 "7 ., . .. ... 
• •• ~ . .... .. . .. .. •• 1.16 .. , . .. ••• .. .. 4.7 1.36 .M . .. ••• .. .. ••• ,~. ••• ••• • •• .. .. • •• 1.76 ••• ~ . ••• 

A.~7 2X.~ 2X 

~ 
3.' .• , ••• ... .3 • 
U 1.19 . 7' .7 • .3. .. .. ••• 1.47 . 7' ~ . ••• .. .. ••• 1.74 .7. • •• .'7 .. .. M '.00 .7 • 1.11 ••• .. .. 7.7 .... B' 1.2' .7' .. .. ~ M . ~. ~3 U • ~. 

A~9 , 
,~ 3 

I 
•• 1.44 ~. 1.2. ••• •. 1 1.78 ~7 1.1S1 .71 .. .. 7.2 2.11 ~. 1.78 ~. .. .. &8 2.44 .• , 1.99 

• •• .. .. ••• 2.76 • •• 9.22 1'°6 .. .. 10.4 3.06 ••• 2.48 1.' .. .. II~ 3.36 ••• 2.62 u. .. .. 12~ 3.88 1.00 .~, 1.40 

\ 



CAMBRIA STEEL. , .. 
PROPERTIES OF STANDARD ANGLES. 

E QUALA EGB.. 

, /'>i\ '~" 
.'~ ~ ~~1:_ 

- • 10 11 1. .. 1 

I&diu of Distu .. of Lout 1 ..... 1 of IIocUoo. l odolu Loutbdi .. .- OoA'" of """ &yniD. S=r boa hll.1 '"'-
UilI·1. h 'POL ... ... h ilf.t. ...... 

• ." I" W' r ' .... , ... I .... • ,_- I .... ... ~. .004 .011 .14 A"O ... ... .00' .014 .1 ' 
.. 0 ••• .00' .021 .19 A,,7 
~O ... .013 .028 .19 ... ••• .016 .034 .19 .. ... . 61 .016 .031S ... A • ... ... . 021S .04' .2' .. 
:n ." . 033 .007 ... .. 

• 60 .040 . 066 ... .. .. , • 60 . 031 .01S3 ~ . A~1 ••• ... . ... .072 ... ... ... .01S8 .088 .. . .. ... ... . 070 .101 .. . .. 
••• . ,. .082 .114 .. . .. 
••• . ,. .094 .126 .. . .. 
~. .,. . 073 .10 • •• A13 
~. . ,. . 094 .1' ••• .. 
~. . " .113 .10 • •• .. 
~1 B1 .133 .16 ••• .. 
.61 B. .102 .1. ••• .. 
~O B, .171 "0 .3' .. ... $0 • 11 ., . ... A16 .• , B • . 1' .17 ... .. 
.• 0 $' .17 .. 0 ... .. ... ... .. 0 ... ... .. ... ... ... ... . .. .. 
••• ... ... .., ... .. .,. 

• •• ... .2. • •• A~,7 
.77 1.01 ... 

• •• • •• . ,. 1.00 • SO ... ••• .. 
.7' 1.08 .• , ... ••• .. . ,. 1.11 ... .42 ••• .. 
.74 1.14 ~. • •• ••• .. 
.73 1.17 ... 

• •• ••• .. 
.9. 1.19 .00 .42 ~. Al • 
.9' 1.2' .., .00 ~ . .. 
.91 '''' . 72 ." ... .. 
• 91 , ... $' . B' ••• .. ... 1.8 • ... .70 ••• .. ... 1.31S 1.02 .7B . .. .. 
$' 1~. 1.12 $' ~. .. 
$B 1.41 l.22 .. B ~. .. 



>70 CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
EQUAL LEGS. 

~~ .. ---7'!:.1:_ 
1 • 3 • • 6 7 -L 

tala'" of ,-, -... ",w' ...... ....... ""'- Yojpt 

" ...... Gt"(L\~ . ..... hlml .. ,. .... ... hill-L h il l.!. 
• ..,100 •. .... 

••• • - A- • 1 - ,-, .... , .... ..... 0,.'. ,- ....... ~I - -
A21 ax~. 3~ 

~ 
7~ 2.09 ••• a.. .• 0 .. 0 .• 2.49 1m 2.87 1.1 11 .. .. 0.0 2$0 1 .04 3~O 1.32 .. .. 11.1 3 •• 1.06 3.64 1.49 .. .. >24 3.63 1.08 3.99 1.60 .. .. 13.6 3.99 1.1 0 4.33 1$1 .. .. lU 4.34 1. 12 4.80 1.96 .. .. 16.0 4.6. 1.US 4..0 2.U .. .. 

M 17.1 0.03 1.1 7 ••• 2 •• .. .. 16~ • .a6 1.19 11.113 2.39 

A¥,3 • ~, 4 

I 
O. 2.41 1.12 3.71 ... 1 .$ 2.86 1.14 4.36 1.IS2 .. .. 11.3 3.31 1.16 4.97 1.~1S .. .. 12.6 3.711 1.16 IUS6 I . 7 .. .. 14.3 4.1 • ,.1 6.12 2.19 .. .. 1 11.7 4.62 ,.3 6.66 2.40 .. .. 17.1 0.08 I •• 7.17 2.61 .. .. 18.tI 11.44 ,.7 7.66 2$1 .. .. 19.9 6$4 I •• S.14 3 .01 .. .. 21. 0.4 131 • •• 320 

A~7 6 , 6 

i 
14.9 ..,6 1.64 HI.S9 3.1S3 .. 17 • 11.06 1.66 17.68 4 .07 .. .. 19.6 0.7(1 1.68 19.91 4 .01 .. .. 21.9 644 1.71 22.07 6.14 .. .. 2U 7.11 1.73 24.16 6.66 .. .. 2a.1S 7 .78 1.711 26.19 6.17 .. .. lelB.' .4. 1.78 28.16 6.66 .. .. 3 1.0 9.09 1$0 30.06 7 .11\ .. .. a3.1 ··Z4 1$2 31.92 7.63 .. .. 315.3 10.8 1$4 33.7 2 s.u .. .. 37.4 u.oo 1$6 36.46 8.157 

AS. 6 . 6 
~ 

2SA 7.715 2.1. 48.61S 8.37 .. .. 29.6 8.69 2.2 1 154.09 9.34 .. .. 
ij 

32.7 9.61 2.3 159.43 10.30 .. .. 36$ 10.153 22. 64.64 11.215 .. .. 38.9 11.44 2.6 69.74 12.18 .. .. 42.0 12.34 2~O 74.72 13.11 .. .. 41S.0 13024 ~32 79.158 14.02 .. .. 48.1 14.13 2~4 84.34 14.91 .. .. 61.0 115.00 2~7 88.98 11S.80 .. .. 
lJi 

.4.0 115.88 22. 93.113 16.67 .. " 66.9 16.74 2.41 97.97 17.63 



,.-

CAMlJRlA STEEL. >7l 

PROPERTIES OF STANDAltD ANGLES. 
EQUAL LEGs.. 

·~t . . ... y!...L-
• 0 11 12 

'-! .~.j 
, ..... ...... '-''-Ifi. ..... ... "" o.w' ,- ,",tilt rn. ..... 

' tist-!. 
.".,.. ..... 

llill.L IlWll&l l pu. wo ... l lilU. 
• .. W. 

• ." '" '" -' -- .. , ...... , ...... ' /iiiii' lUi 

1.08 '.40 ••• .n ~. ~l ,.en 1.43 1.111 .. , .ee ,.en ... e ua .• , ... .. 
, .oe ... 0 LSO ,.00 .• e .. 
, .0, "''' 1.66 , .0. .• e .. 
,.0< ... e , ... t.17 .• e .. 
U,. 'M 1.97 ,~. .e7 .. 
,.oa 1.112 .... 1.3 1 .• 7 .. 
1.02 1.66 .~e ,~e '7 .. 
1.02 , ... 2.43 1.46 .e7 .. 
1.24 1.158 1 .150 ••• .7. A~3 ua 1.61 m 1.10 .7. 
U. , ... ua .7' .. 
U. 1.67 .... , ~e .7' .. 
"" 1.71 .... 1.48 .7e .. 
UO 1.74 t68 , ~. .77 .. 
1.19 L77 1.70 .77 .. 
1.1 9 ,.so • .8. uo .77 .. 
1.18 , .. 3 M. U. .77 .. 
1.17 '.8e 3 •• 1.99 .77 .. 
I .. ' .... a,. 2.87 1.19 A~7 
Uj .... ;tIS 3.04 1.19 ,.8 2.3S o. a··z 1.18 .. 
1.8' 2.41 a •• '.7 1.18 .. 
1.8. 2.4& 0'" 4.01 1.17 .. 
1.8. 2.48 l O.6~ ..., 1.17 " 1.8' . ~, , ... u • t.l7 .. 
, ~. 2M , .... .... 1.17 " 1.8' '~7 13.17 U2 1.16 .. 
,.so .... 139. M7 1.16 .. 
l .so .... 14.78 "" 1 .16 " 
1iI.lst 3.0. 19.1S6 a33 .... Aa. 
lil-ISO 3.12 2 1.79 a •• 1,&8 .. 
2.40 8.18 23.&7 7.60 1 ~' .. 
'A' 3.19 211.13 e .. o , .. .. 
2.47 3.8' 

I 
28.24 8.77 UI7 .. 

lUll 3.s. aO.3a 9.33 l ~j .. 
JMts 3 ... 3a3e • .8. , .. .. 
2.44 3.32 34.40 10.36 !.tIll .. .... 3.311 SIMO 'o.e • .... .. .... 3 ... I 38.38 11.36 .... .. .... 3.41 40.33 11.83 1~' .. 



,,. CAMBRIA STEEL. 

PROPERTIES OF SPECIAL ANGLES. 

EQUALLEGII. 

~ 
.. ,' ~ .>. • • 

"\. .- '--

I • • • • • 1 -.!!..... ...... .... ._, .... ... - -- "''''1 ....oIl1_ "' Ian. ...... .... .... .. - .... """ .I.J.io1-L ...... .. 
-

••• • A • • • 
f-- -, .... , ... ...... ..... .... , .... ' , .... ' 

-- f-- ---
A~l l }(. l }( ~ 

, .• ••• .4. .oe .0.-., , .. ~. .44 .n .'04 
"1:1 a)(~ 2" 

~ 
... .. , ••• ~D 24 
8.7 l:g'l ." ~O ... .. .. ~ ••• .• , .. . .. .. M ,~, .70 .70 ~, .. .. .. , 1.78 . .- .7D ~ . 

.48 ~;";~ 

~ 
B.' '.00 .7. .7B M 
~ U' 13 .e, ... .. .. , .• 1.63 1.111 ~. .. .. ... 1.9S ... , ... ••• .. .. 7 .• 22. .. , ,~, .7' .. .. .~ UO "7 1.67 ... 

A" ~.~ 4.X 

i 
D.' ~1· 124 , ... 1.64 ~ .. n.o 8 • u. ... 0 1.96 .. 12 .. Ug 12' 720 ~. .. , ... 1.31 .. 07 ... .. .. , ... 4.1' , ... ..., 

2 .. ' .. .. 'i" , . U' 9.71 3.09 .. .. , ., &.72 , ... 10.48 ..., 
A.~7 , ., 

i 
,~ 3 .61 UD .. Z· ~. " , ... ... D U' '0 • "I' " " , ... 4.1' UB 11.211 B •• .. " , .. , , , 1.4. ,~ M' 

" " 2M , ... ,~ 18.68 • •• " " .... 6.4, , ... , .... ...., .-



OAMBRIA STEEL. m 
-

PROPERTIES OF SPEO~ ANGLES. 

EQUAL LEGS. 

.,I .' ~ .... .... • 

. " -f7~ ~ 'X7'!t-

• ' 0 11 ,. I, , 
_. ..... '-' .... ., ""' ..... "' ... Ioctin. .. II. ,- -. ,-Qn.mrtr. bloW. 

' '' I.L ..... ....... ...... 
b*'lll ' ,"" , ..... 

• ." '" 0 ' r ' 

,- I ••• ,-, , .... ' , ... 
. 

.'7 .60 .031 .0.3 .• 0 AO ' 
~O ... .Q4. .070 ~ . " 
.70 ... .16 .16 .< • A~l ... ». ~, 

• •• .<. . 0. »0 ~. ~O .< • " .87 ••• ~. .30 .• 3 " 
.67 • .00 .33 .3 • A3 " ... l:n .30 ~ . ... A~3 ... ~. ... .. . ... 1.13 '<7 .. , ... " ... UZ ... ~~ ... " 
.. 3 ... ... " ... ,~, .70 .07 ... " 

lAO 1.75 2.16 US ... A~5 
lAO 1.79 2.54 lAO ... 

" , ... .... a .. • .6. ... 
u. , ... aa. ..~ ... " 
• .37 .... 3.64 •• ... " 
1.3. 1.91 .». ao. "7 " ... , ... .... aa. "7 " .... .... . ... 1.79 ... A~7 1.6, aoo 4.0. ao. • •• , ... ao. .... 2~' ... " 1.6. 0.06 ..06 'A' ... " 
IiI 1:'i1 .... u: ~+ " 

8-08 " 



". CAMBRIA STEEL. 

PROPERTIES OF STANDARD ANGLES. 
UKEQUAL LEGS. 

;~ 
1 • • • , • • 7 • 

l~ 
... lUOIoIo.. ... ,-, ...... ......... ""'- wtickt "Gr .. tL~ ,- . .... 11 .. ..... -- .. .. 1li11 l · l. 1tit 1·1. .. ,~ ..-2<_' _ ."Mr. --

b • • • A • , • -- --, .... , ... ...... -'*'- ,. 
I~e_' , ..... 

------ --
A~l 2 )( f. 2 

I 
2.' ~1 .. , 2. ~o 
'.7 1.or ... ~7 2 • 

" " ••• , .• ... 
• •• ~1 .. " ••• 1.1S1S .• 8 .. , 

• •• 
" " 8.1 1.78 .80 .'8 .41 
" " M 2.00 .• 3 ••• ••• 
" " ,.. 2~2 ••• • •• .01 

,\.~3 • i':2~ 

j 
... 1.32 ... .7' .'0 ••• 1.63 ••• .• 0 .49 

" " ••• 1.93 .7l 1.04 
• •• 

" " ,.. 222 .7' 1.18 ••• " " ••• 2.00 .70 1.30 :n " " ••• 2.78 -77 1.42 
" " 19.4 3.01:1 .7' 1.113 .90 

A~IS 3X :;2~ 

~ 
••• 1.44 .• , .78 .41 
•. 1 1.78 ••• ... .00 

" " 7~ 2.11 ... 1.09 ••• " " .2 2.44 .• 8 U3 .• 8 
" " ••• 2'60 .70 1.36 .7. 
" " 10.4 •. 8 .7' 1.49 ~. 

" " lUI 3.36 .7' 1.61 .• 2 
" " 12.15 3.66 -77 1.72 .88 
" " 13.4 3.94 • 7. U • 1.07 

A!!7 3X 1'; 8 

! 
8 .• 1.94 ~1 1.118 .72 
7.8 • ~o ~. u • ~. 

" " 8.1 2.66 ~. 2.08 .88 
" " 102 3.00 ~8 2 ... 1-10 
" " 11.4 3 ... .80 2.00 121 
" " 12.0 3.68 .82 2.76 L33 
" " 13.6 '.00 ••• 2.96 1.44 
" " 14.7 U2 .8. 3.10 1.04 
" " ,,~ 4..3 .88 '''3 1.60 
" " ,.~ 4.83 1.00 3.60 1.70 

A~9 • ~. 3 

! 
72 2.0. .78 1.80 .73 
M • •• .78 1.92 M 

" " .~ 2~8 ~o 2 18 ••• " " 11.1 . ~. ~. 2.42 1.12 
" " 12. 3.63 ~. 288 12. 
" " 13.6 3.99 ~7 2~7 , .. , 
" " 14.8 4.3, ~8 3.08 1.46 
" " 16.0 4.69 .8' '~8 1.67 
" " lU I 

0.03 .84 •• 4 b 1.68 
" " 0.36 .8' ••• 1.79 



CAMBRIA STEEL. '" 
PROPERTIES OF STANDARD ANGLES. 

UNEQUAL LE~S. 

~ 
~I 10 I 11 12 13 I i I" e--!-
JAii .. of ~f':.: --!" ..... ladiu of ~bll .. 
Gl- II ~ [..no . "oIu 

°1
11

_ ' ..... ' ora .w-
!d,H. kU,r ! mit-!. ! ,lIN. .~ ... " hCIf .:1: .... ..... 
- - -"'-' --- --- ....... , .' l ' S' • a. .' . -_ . --.... ,-- , ..... , ..... , .... , ... 

f--- ---------
. '" . 7 • ... ~ . .7 • .633 A3 A~p 
~. . 7. ••• 3. .7' .626 ... 
~. .61 'Z' .'7 .7' . 620 ... " 
~. .6. . 1 ... . 77 .... .42 " 
~A ... 1.03 .• 2 .7. :386 A2 " ... 1.14 .70 .7' ,42 " ••• .90 1.24 .77 . 7' .... ... " 
. 7' .91 1'1l ... ... .. .. ••• A~3 
. 7' .• a 1 . ••• ... .660 ••• .7' ••• 1.66 .61 ••• .676 

• •• " 
.7' ••• 1.6 • . 93 ••• .6~2 • •• " 
.7' 1.00 2.08 1.04 .91 ••• ••• " .7. , ~. .2. l.UI . 91 .661 • •• " .71 1M 2.46 u. ••• .6l11S ••• , 
.7' 1.11 '.60 .7' 1.12 . 606 ••• A~6 
. 7' 1.14 219 .6 • 1.11 .601 ... 
.7' 1.16 .... 1.09 1.10 .496 ... " 
. 71 1.19 2.91 U • 1~. .491 .64 " 
.70 120 ,.24 1.41 1~. .486 ... " 
'AO 12. .... 1.&6 1~' A'O .. a " •• U. • .6. 1.71 1~7 .473 ... " ••• 127 4.13 1.6. ,~. .466 ... " ... u. UO 1 ... 1~' .481 .64 " 
.60 1~' 2.3a ••• 1.10 .724 ••• A~7 
.60 1.08 27. 1.13 w. .721 ••• .6. 1.10 a,o u. 1~' .718 ••• " .6. 1.13 U. 1.46 1~7 .714 .5' " 
.67 1.16 3.79 1.61 ,m .711 .5 • " 
~A 1.17 Ul 1.76 I~O .70& .5' " 1.19 Ul 1.91 1~' .7. .5' " 
.6. 121 4.70 .~. 1.04 .698 ,5 • " .6. 1.6. ••• .20 1~ .694 .5 • " .6. 12. '2' .~. wa .... .5' " .6. 125 82. 123 1.67 .... .56 A •• .6. 12. 3.96 U. 125 .... .5' " 
.67 1.30 .... 1.68 1.6' ~'! ... " ... ua M' ,.6. U. ... 

• •• " .6. 1.6. . ~. .... 12 • .. .. .5' " .6, I.6Z Ma • .60 u. .... ... " .6. 1.6 6.49 2.49 12. .... ... " 
.6' lAO 6.93 2.68 U. .... ... " 
.6' 1M 7.36 2.67 12' .. 1 • ••• " .6. 1.46 7 .7& 3.06 120 .. 12 .6 • " 



'" CA...14BRlA. STEEL. 

PROPEnTlES OF STANDARD ANGLES. 
UNEQUAL LEG&.. 

~. 
\ 't---:1' • 

1 • • 4 • 0 7 0 .... DlsLuIot., 0.._ '-," ...... ..... ' ol&r"i~ - - ""'- ...... Baot . 1 -. 1001 ...... 
",. hisH. l ilil·l. 

I...., •. ,w'''' --b •• 0 A • , , ,- .... liiiIi: ~ .... = '-y' -- -
A~?l • ~3 

I 
... 'A' .08 1.715 .70 
•. 8 .B8 . 7. .... B • .. .. 11.3 3.31 .73 ~32 1.02 .. .. "B 3.711 .7. "'8 1.111 .. .. ,~. .... .77 2B3 '''7 .. .. 1 11.7 U, B. 3.06 ... .. .. 17.1 1S.03 B • .... ,~, .. .. 'M 11.44 B4 M' 1.62 .. .. '.B 1S.84 B8 8.71 1.74 .. .. .... .... U 3B' 'B' 

A~?3 • ~.3~ 

i 
8.7 2.156 B. 2.7' ,~. 

10.4 3.0& B. 3.18 U, .. .. 12.0 M3 B • 3.63 ,~. .. .. 13.6 ~OO .• , ~ .. M' .. .. " .. U7 ••• 4.46 1.73 .. .. '8B U. ••• 4B3 1.90 .. .. 18.3 6.38 '8Z .... 2.06 .. .. '.B M. , . M. . ... .. .. 21~ .... W • .B. '27 .. .. 
~~ 8.68 , ... 0 .. ' 2~' .. .. 7.09 W • M2 2.67 

AI015 0 ~8X 11.7 3.48 .7. M4 ' .. 0 .. 13.15 3.97 B' OB' 1.41 .. .. ,,~ 4.110 B. ~. ,~ . .. .. 17.1 1S.03 B8 4 .67 1.77 .. .. 'M 6.156 B. M8 1.94 .. .. 20.6 6.06 ••• 6.47 U, .. .. 22.4 M7 ..3 M4 2.27 .. .. 2~. 7.06 •• 8.2. 2. •• . , .. 26.7 M' .7 6.IHI 2.159 .. .. 27.3 . ~. ••• M • 2.74 .. .. 28.9 M. 1.01 7'" '.90 
A~?7 • :;4 12.3 3.61 .94 4.90 1.60 

'U ~,. ••• 1S.60 'B. .. .. " .. ~!' • •• 0"7 '~8 .. .. 18.1 •. , 1.01 6.91 2.31 .. .. 20.0 .B8 1.03 7~' 2.114 .. .. 21B 6.41 ,~O 8.11 2.76 .. .. 23.6 .... W. 8.68 2.97 .. .. 211.4 7.47 1.10 .... "8 .. .. .~ .. j' •• 1.12 ·1' 3.89 .. .. • •• ••• 1.14 , .. u • .. • 80,6 0.00 1.17 10.'10 d.n 



CAMBRIA STEEL. >77 

PROP~'.l'IES OF STANDARD ANGLES. 
UNE QUAL L EGs.. 

;~ . 
. ", 

• Ii:) 11 ,. '8 ,. 
" I 

Wi .. 01 
Il&I&IIOII oICuIor 

1,,",,:,1." ..... bdiuol ..... ' ---01 Gra,,1a, rr.. 
lli'~ .... - , .... 11110.1_ !~ rl1!:~ ..... .... b id·!. Am f.!. ..... -.- " .' -.-- ,-

" 
l lIAbor. a .... , .... ,- , --_. --,..-- , ... 

------
B' 1.68 .... 1.89 1.61 . 368 • •• A~?1 
B. 1.70 4:U .... 1.61 . 364 ••• B' 1.78 2.08 1.60 . 381 ••• .. 
B8 1.70 9.411 2.91 '~9 . 3117 ••• " 
B2 1.77 10.43 .. a 1.08 . 303 ••• .. 
B2 'B. 11.37 ... 1.117 .349 ••• .. 
Bl lB. , ... 8 aB. 1.06 . 340 ••• .. 
B. lB. 13.111 u. l~' .340 • •• .. 
B. 1.86 18.98 u. l~' . 836 ••• .. 
. 7. lB • 14.78 ~7' l~' ~81 ••• .. 
,n. 1.119 6.60 1.94 1.61 .489 .77 A~p8 
1.02 1.61 7.78 2~. 1.60 .4811 .7. 
1.01 1.68 .... 0.64 1.09 . 482 .7 • .. 
1.01 1.66 9.99 2.99 1.118 .479 .7' .. 
1.00 1.68 11.03 3.32 l.I5~ .476 .7' .. 
. " 1.70 12.03 3.611 I.' .472 .7' .. 
••• 1.72 12..99 3.97 1.06 .468 .7' .. 
••• 1.711 13.92 u. LOll .464 .7' .. 
.'7 1.7~ 14.81 U. 1.114 .460 .7' .. 
••• 1.7 10.67 u. 1.113 0400 .7' .. 
••• 1.81 16.49 11.17 l~a "01 .7' .. 
••• 2." 12.86 .~. I." .... .77 AI00 
••• 2 •• 14.76 tn 1.93 . 847 .7 • .. 
. 97 2 .08 16.0 9 1.92 .8 •• .7 • .. 
••• 2" 18.37 ~7' 1.91 .. U .7' .. 
••• 2.18 20.06 0.19 1." .888 .7' .. ... 'UO 21.74 11.811 lB. .334 .7' .. ... 2.18 23.34 .,. lB. .. 81 .7' .. 
••• 2~. ~ .. . .. lB. .827 .7' .. ... 2~' 28.39 6.98 i~~ .323 .7' .. ... .... 27.84 7.41 .320 .7' .. 
$' 2~. 29.10 7B. lB. .317 .7' .. 

l.lA 1.94 13.47 3.32 1.93 .... B. A~?7 
1.1 1.96 111.46 3Ba 1.92 .443 B7 
1.10 1.99 17.40 wa 1.91 .440 B7 .. 
1.14 2 .01 19.26 • B8 1." .438 ~, 

.. 
1.18 2.08 21.07 11.31 1.90 .484 .. 
1.13 2.06 22.82 0.78 lB. .431 B. .. 
1.12 2 •• 2Ul .~. 1.88 . 428 B • .. 
1.11 21. 26.10 ·'1· lB, 0420 B. .. 
1.11 2.12 ~U: 7 .• IB . 421 B • .. 
1.10 9.14 ," lB. .418 B. .. 
1.09 'U7 80.70 n. lB. . 416 o • .. 



1 

CAMBRIA BTEEL. 

PROPERTIES OF SPECIAL AN¥ES, 
UNEQUAL LEGs.. 

• • 

;&~' 
~/ 
• , 

DIMuiou. ftiet_ 'i"i«~1 .. ,~ 
• 7 8 

-b.....-- - ,- ,\ - x -,- - ,-
- 1"- loeL : huU._ ..!I. IM. - - lld.--

A170 l~ x II 
A167 1 ~ " ~ 

A160 1",,, 1~ 
A163 1", ,, IX 

A~~l 2 ~.l* 

" .. .. .. .. .. 
.. .. 
" .. .. .. .. .. 
Aa42~ ,,1}i 

AI00 2 j\ xl /. 

A~~O 2~~.IX .. .. .. .. .. .. 
"~~7 2X:Y ' .. .. .. .. .. .. 
.04.128 2Y."lX .. .. .. .. .. .. .. .. 

•• .. .. .. .. .. 
.4. 149 3 X x2 

1.0 
1.0 
.B 
U 

'.1 '.7 ••• 3.8 
U 

1.' . ~ 
• B 
8.' 
4.0 
4.6 

'.7 
'.1 
.~ 
3.0 

U 
'.0 
••• 32 
4.0 
4.7 
M 
'.8 
8.' 
4.2 
'.0 
6.7 
3.1 
4., 
'.0 
'.8 
8.6 
7.7 
~ 

~8 

~7 

B1 

.'3 

.60 

.7B 

.B6 
1.13 
UB ... ... B. 
1.00 
1.18 
1.34 

1.07 

.80 

.87 
B6 

1.08 
1~7 
1.46 

.7' .B' 
1.16 
128 
1.08 

.77 
1.00 
1~' 
1.46 
1.87 
.B1 

1.19 
1.47 
1.74 
2.00 
2.20 
U8 

••• 
.17 
.33 

~3 

~. 
~7 
~B ••• .44 

.37 
~B 
.41 ••• .48 
.46 
.42 

.30 
~6 
.30 
~3 
~. 
~7 

2. 
26 
.• 0 ••• ••• 
. 3' ... ... 
.41 ... 
.'7 "B .61 
64 
.06 
.06 

••• 

.020 

.011 

.073 

.07 
.>0 .,. ... 
,16 
.18 
.08 
.1' 
.16 
.'8 
~1 
~3 

.1B 

~8 

M 
,OB 
. n 
.1' ... 
,13 
.16 
.'B 
~. ". ., . 
]6 
~. 

.2' 

.S> 

.3B 

.'7 ••• .61 

.67 ... 

.003 
.018 

.093 

.07 

.10 ., . ... 

.17 

.'B 
M .n 
.1' 
.>7 
.'0 
.22 
.>7 

.06 

.08 

.>0 ., . 

.1' 

.16 

.n ... 

.17 

.20 
~ . 
.n 
.14 
.16 
~1 
~3 

.20 

.• 6 ••• .37 
.42 
.47 
.37 



CA1UUUA. STEEL. 

PROPERTIES OF SPECIAL ANGLES. 
UNE QUAL L E GS. 

~ 
• 

-.-tlCta.. . 
I,odiu of Grull! rn. a_ttl s.cu. .... b .. of 

of h:tot...,.. I-u. . .. oJ .. C,n'''' 
&,nl1oL LIs' . ~ 1m :'1. 1dl" 

r ll' l'l¥r' 

_. 
....... 

a 

10 11 l' ~1. 

,... --'''' -...... --.~ .-' ..... _-. --"' ... ..,.-·1----
"7 
.20 
.. 0 ... 
.41 ... ... ... 
"7 
.40 
.44 
.43 
. 4_ 
.4' ... 
A' 
.3. 
.33 
.33 
.3' 
.3. 
.31 
.42 
.41 
.41 
.40 
.40 
. 41 
.41 
.40 ... ... ... 
. 07 

::6 ." ... ... 

.4. ... 
••• ... 
••• ••• .71 
.73 
.76 

••• ... .6. ••• .71 
.73 
.7. 
.so 
.• 1 .. , ... 
1~ 
.8. 
.8. 
• 80 ••• . 04 

••• .88 
1.01 
'-'3 
1.01S 
.• 7 ••• 1.00 

1.04 
1.0. 
1.0. 
1.11S 

.0._ 

.os1 

.140 

.1. 
.2 • "1 
~~ 
. 47 

.17 ... .3_ 

.8. 

.43 

. 4' .. , .. , 
A' ... 
.66 

l! A. ... 
:Z~ .• -
.• 0 

l~ 
1.08 "'1 
.84 

1.09 
1.32 
1.1S3 

t~~ 
1.80 

.007 .... 

. 127 

.>4 

.1 • 

.2. ... 

.30 ... 

.W .1. 

.. 4 ... 

.34 .,. 

.a. ... 
'" .8, 
.4' ... 
'" .2. 
.3 • 
. 44 ... 
.88 
.30 
.44 
.83 
.83 
. 1' 
.41 
.. 4 
.66 :z: 

1.00 
.81 

.44 
A • .... 
." .., 
..3 .• -.• 1 
.60 

.'4 

.83 .• -... 

.81 ..0 

.10 

.t< 

.80 
. 1' .1' 
.1 • 
• 11 
.80 .1. 
.1. .1. 
.11 

••• ••• .81 
.8. 
.8 • .• , 
• •• . " .94 .., 
• •• 

1.0_ 

.4 1S8 

".1 
.104 
.496 
.471S 
.41S0 
.440 
.434 
.421 

.1S08 

.Ml 

.043 

.1S34 

. (124 

.(112 .... 

.830 .... .. .. 

.241 

.. 3 • .... 

.8.4 

. 307 

.84 • 

.340 

. 331 

.309 

.80' .... ... , ",. 

.446 
A40 
.434 
.428 
A_I 
.414 .... 

I: 
Wi •• 
8,n.U. 
b bW. 

Ir:, 
.. 0 
.1 • 

.80 

'" .31 
.80 ... ... 
.80 
.8, 
.8_ 
.a2 
.8 • 
.8_ 
.8' 
.8_ .. . 
'" ~! ... 
'" .33 
.32 
.a2 
.a2 
.32 
.33 
.32 
.8_ 
.3_ 
.8_ 

A4 
A3 
.4a 
.43 ." .43 
.43 

17 . 

1 

A170 

A167 

A16(1 

AUI3 
A121 .. .. .. .. 
A123 .. .. .. .. .. 
A .4 

A166 
A126 .. .. .. .. 
A127 .. 

.. .. 
A128 .. .. .. .. 
A129 .. .. .. .. .. 
AI49 



180 CAMBRIA STEEL. 

-
PROPERTIES OF SPEOIAL ANGLES. 

UNEQUAL LEas. 

;~ , ~: .. 
-1 " 3 4 • • 7 --"-- ... JUluooolc-lor I_tof -....... ... - 'I'",~\ • "0 .... ;11 Ira. 

1- 1001'0/111 ..... .... -.. ,,,, - bill·L bil,.1. ....... .... 
-- -b •• • A • , , 

------ -- --I .... I .. ...... ,,1& ... ""&' 
_. 

---- - -
Atilt 3X~.2 

I 
4-0 13" _4. Al ~. ••• 1.63 .48 .49 ~" " " •• 1.93 ~o ~7 .'8 

" " 7 .• 2~2 ~. _84 .4 ' 
" " 8.' 2~O ~. .70 .4 8 
" " ••• 278 ~7 .7. ... 
" " 10.4 3.06 ~9 -82 ••• 

AlaI 4 ~, 3X 

I 
7.7 22' . 9' 2~' ... 
'.1 288 .98 2.99 1.17 

" " 10.6 3.09 .98 3.40 1.36 
" " 11.9 3.ISO 1.00 3.79 !.liZ 
" " 13.3 .-81 1~2 4-17 1.68 
" " 14'6 4.30 1~ "-4' 1-8. 
" " 18. ~89 W7 U8 2.00 

At33 4 X" 8 

i 
'.1 288 .74 1.96 -88 

" 10.6 3.09 _7. 2~' 1.0 1 
" " 11.9 a.tlo _79 2 .111 1.13 
" " 13.3 3.91 -81 2.71:1 U. 
" " 1~7 4.30 -8' 2 .98 1.37 .. .. 16.0 ... 9 -8' 3.19 1.49 

A~.ats • ~ 4 

i 
11.0 '~4 1~' 4.86 1.117 
12.8 3.7t! W. 6.32 1-81 

" " 14-0 ~. 1.06 11.96 2.1>4 
" " 18~ ~70 1.1 6.66 2~8 
" .. 17-8 '~4 1.12 7.14 2.48 
" " 19.0 11.72 1.14 7.70 2.69 

A.~?9 7 :. aJi 

I 
lIS.0 "-41 .70 3.911 1.44 
1M IS.OO .78 "-41 1.62 

" " 19.1 11.I!9 -80 4-88 1-80 
" " 21.0 .,8 -82 '~8 1.97 
" " 2'~ • 70 -8 • 11.69 2.14 
" " 2~9 7.32 -87 6.06 2.31 
" " 28-8 7.88 -8' 8.48 2.49 
" " 28.7 8.43 -81 8-8' 2.64 
" " I aO.6 8.97 .'4 7.18 2-80 
" " '2~ 9.110 -88 7.1S3 2.96 



OAM13RIA STEEL. 181 

PROPERTIES OF SPEOIAL ANGLES. 

UNE QUAL L EG&.. 

~' ~~ ........ 

-'L • :I1 ,. 13 14 " 1 

bliuof 
IirIAaoo of Cu.. ,_, ...... b:liuof bliuof . - of Grarily rr.. ,- ""' . ,- ' .... .-1,isH. Ba<k .fSk<nIr 

"""- l IbM. l litU. I';' s.3. 
...... ... . ... ' , .. Mr. 

-- ---- a - -• .' .' S' .- .' -- ---- --,., , .... , ..... , ..... , .... , ... 
--- -- --

••• 1 ~1 1-'~ 
,,. 1.13 .3315 .44 A~!51 ••• 1~3 ao 
• •• 1.12 .329 .43 

M 1~' .~. 1.015 1.11 .324 .43 " 
~4 1~' 2.68 1.21 1.10 .318 -43 " .• 3 1~0 .»8 1.38 1.09 .312 .43 " ••• U • 3~7 1.150 1.08 .3015 .43 " ~, 1.34 3~4 1.64 1.08 2.8 .4' " 

1.07 1.18 3.156 12. 1.28 .7157 ,73 A131 
1.06 121 4.18 1.48 U. .71515 .73 " 1.015 1~3 ~l~ 1.72 124 .715S .7' " 1.04 1~' 1.84 '''3 .7150 .7' " 1.03 1~7 .B' 2.115 123 .74~ .7' " 1.02 U. "-"7 2.315 12. .74 .7' " 1.02 '''' .... 2.156 '''' .742 .7' " 
B. 1.49 .~. lB3 1.44 .440 , .. A13S 
B, 1.151 .... 2.10 1.43 .437 ••• " B. 1M 7.04 2.37 1.42 ,431 ••• " B4 U. 7.715 ... , 1.41 .428 .'4 " B3 US8 8.44 .B' 1.40 .424 .. , " B3 1.80 9 .10 3.14 '''' .418 .• 4 " , ... 1.153 814 2.34 uo .631 B. A1315 

1.19 1.1515 0'" 2.70 1 ~' .628 B. " 1.18 l ~b 10.46 3.01S U7 .828 B, " 1.18 1.' 11.15 15 3.39 1~' .623 B • " 
1.1~ 1.62 12.61 3.73 1~' . 620 B4 " 1.1 1.64 13.62 M. 1~' .617 B4 " 
». .~. 22.1S6 1S.0l .... .267 .7' AI08 
.0' 2.153 21S.41 1S.68 .... .264 .7' " »3 2.1S1S 28.18 . ,,' .... 2 •• .7' " 
»S 2.07 30.86 6.96 ... 4 .21S9 .7' " .0' 2.60 33.47 7.60 .2S "'7 .7' " »1 2.62 31S.99 .~. .... .... ,74 " »1 '.64 88.41S .B. '~1 ~.o .7' " .80 2.66 40.82 9.42 .... "'7 .7' " "0 as. 48.18 10.00 2.19 ,24' ,7' " ... 2.71 41S.37 10.1S8 2.18 .241 ,7' " 



". 

- -, " 
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......... 

CAMBBIA STEEL. 

PROPERTIES OF T·BARS. 

EQUAL LEGS. 

• ' --IC-:-_ 6 I ,,-,---, • .----;-,.;---
UI ..... " . I ...... 

a.,Ik TIo~! " ku. 'l'tl(u "" • ....... :.. ,~ I S:'.. :: . 
-.:;- - d ~ IO ,,' ' lo ti - . - . - ,-

_ _ ...... I ...... }_""'_ ..... _ .... ,- 1t,1 .. IMIL I ....... 

T Ii I 1 "'''I. U..... 1.0 .27 .29 .0:2 
TlSI 1\.. I ', ... -,. It~ ... 1.4 .41 .33 .G4 
Tle3 1 ", 1 ,\ ' -h·~~ 1'I,8.'. 1.8 .41i .34 .011 
TIS? 1\.. I }~ t\ '-} .. I."}.. 1.7 .48 .36 .06 
TIS9 IS 1" · If"!.; .Jr.*M 1.9 .ISO .39 .08 
T 37 2 2 X""" X"I¥ 3., 1.07 .b9 .37 
T 39 2 2 ' h"Y. II"~ 4.4 1.28 .IH .43 
T 41 2 ~4: 1lL&"{ ~ If ,,~" h 4.2 1.21 .68 ..&1 
T 42 2 )4 2il fl· h ..... ~ 0.0 1.46 .67 .64 
T49 ax 2'~ ';-5iI.·"I O.6 1.83 .73 .87 
T67 3 8 A~~~·'" 6.8 1.99 .86 1.68 

~ ~g g g ~: ... ~:t lZ:Y ~i~ ~: ~~~ 
T 97 ax a X" • n y." n 9.3 2.7" .99 3.10 
TI08 .. .. ~ "n " .... , 10.9 3.19 1.12 4.64 

T186 .,. 
• '7 
T •• 
T •• 
T •• 
T 8. 
TIOl 
T120 
Tl3S 
T140 
TIS9 

, ~ 

." ." . " 
'" • • 
'" 4~ 

4" ." • 

UNEQUALLEGa 

lho ' '''ItX ! ''IO/t Ui 1" ... ·1. ,""fa 3.0 
l~ U"il *-U 4..6 
3 "'.,. ~· n 7.2 
2 Ie:." ~ 7~ 
ax "'"I. ""n 7.2 .. "" i'. "..... 9.3 
4 "~h~·,.. lo.0 

2}{ """ ~\ ~'" 8 .0 
a}{ .'.~ ... H 14.9 
ax h "I. u,,~ 111.9 
a ,, "/. n "" 13.6 

••• ... 
U, 
2.10 

"'1 au 
2.74 .... . ~. 
<.37 .... 
a .. 

~. 
.80 
.4' ... 
.74 
-7' 

U 7 
, ~o 

.67 
1.09 
L U 
. 7 ' 

.()4 

"" .21 
I.n .. , 
W8 
... . .... 
'-04 .... 
'.00 .... 



~ 
CAlIlBBIA STEEL. '8' 

PROPERTIES OF T·BARB. 

~ 
. , 

- . 
:---- .t.-

EQUALLEOB. -, . . 2.!...- ,. 
'a >4 " I '8 , 

Coer, "f SlreD~h. - ...... . _ . ..... Wiull I ..... . - , .... ..... , . hrh1nStr.. r.ri ... dl ... ..... ~~ "110lIl lobi. 01 lUot !.\It, 
ldtl-L J.. ilt-L 11.1-1- l"" 1 .. 1-1. ,..~utt ,..~..,. , .... 
, • >- r w- - , • r 
~ .... . ..... ' ...... - .... -----

.• a ~. m ••• 2' 36. '7' T • 

.CO . a. ••• .'4 2 • ... 44 • TI81 

••• ~a ~a 
• •• 28 63. 490 T183 

. 07 ~ . ~a ••• 27 7" 66. TIS7 

••• . a. ••• .'7 2 • .. . .90 T189 
~. ... .>6 .>6 .42 2770 IUBO T a7 
~, ~. ~a 2a .4' aaao ..00 T SO 
~2 ... ~4 2' .46 3440 2690 T 41 
.4' ... ~. ... .41 4300 3380 T 42 
.4' .74 . 44 ~ . ••• 6260 4100 T 4' 
.7' .90 .70 .8' ••• 6860 614.0 T '7 B. .90 ... • S> • 64 >6 • ~180 T .. 

1.1 0 ~. , ... .8. .84 11710 ,"0 T 70 
ua '~8 1.42 .8, .7a 13140 10260 T '7 
' .88 12' .. U '~8 Ba 16860 13170 TI08 

UNEQUAL LEGS. 
---
~. ~. ~a .0' 2. .00 aoo T180 
. 0' ~, ... 2. ... 930 7ao T 22 
.>6 . 4' .47 .38 ••• 1700 1320 T 27 
B. . ., .8a .4' ••• 8930 8980 T '8 ... ••• ... .4' .84 7020 "90 T .. 
. 80 .84 .• 0 .8' ... 8400 .000 T .. 

1.61 >-2. .• 0 • •• ... '6090 121170 T 84 
1.04 12' 1.42 B' .7' 16470 12860 TI01 
.8. .88 .. " t.l2 ,~. 11760 4600 T120 . ~. ,~. 3.68 1.64 ••• IUSIO , .. 60 T138 

2.13 ,~. 3.73 !.tIS .90 22690 17720 <>40 
,~ .7' .... 2->7 1.17 11340 "60 T189 



, .. CAMBRIA STEEL. 

PROPERTIES OF Z-BARB. 

1 

• 

:r. & a ~l! .. '. 7.,,9 a ~tl '. Z~,3 • ~l! '. :r.~,l • !Ji .. !li a • 
7.~,ts • !II .. ! \1 a. 
Z~,9 • !il .. :il a. 
Z~? • ax gq !(: , .. , • a~ .. gil !(: 
:1'1.11 • ax .. gil !J'l 
7.113 • ax .. gq !(: 
Z~,7 • a~ .. gil ~ 
Z~.l • 34 .. gil 
Z67 7X • Z7' • a 



OAKBRlA. STEEL. ". 
PROPERTIES OF Z-BARS. 

at t ~-
1 

't-- ~. . 

~ . f'a . 

~ " 17 I 8 1 

t-I Wi .. Coer. ofStroength. c oer. ofD .. ft&etio ... 

' ...... • hr 1ibr1o su-1Por ribroStt. 

"'!lICk Gpliol 0116000 .0 .. UIIif_1aoL "'~Lool '"'" In. 3-3. ....... -.. . ~ ""- ~- ""- ' .. IIor . a y ' ---...--- • F' N N' 

- -
.986 ." '0400 18000 .000270 .000432 Z • 

1 .000 ... 211400 1 9800 .000213 .000841 " 
.990 .. 4 27400 21400 .000201 .000322 Z. 
.976 ... 31800 24800 .000170 .000272 " 
-98. .. 0 82800 2151100 .000189 .OOO2r Z~3 
.961 ... 86600 '8800 .000148 .0002 8 
.778 .87 331100 26200 .000124 .000198 Z?, l 
.7 88 .88 4 1700 32600 .000098 .0001116 
.7 98 .8. 49800 38900 .00008 1 .000129 " 

! 
.7 9 4 .88 111600 40200 .000080 .000129 Z", 
.804 .87 68700 4 11900 .000069 .000111 " .81 4 .88 611900 1:1 1600 .000061 .000098 " 
.808 .8' 84600 (101100 .000064 .000103 zo • 
.8 18 .87 71000 11116 00 .000067 .0000 •• " 
.8'8 .88 71400 60lSoo .OOOOlS2 .00008' " 
.6 11 .70 07000 4 4600 .000068 .000093 "7 
.6 19 .78 68200 63300 .000048 .oooon " .628 .78 79400 "000 -000041 .0000 • " 
.616 .7 4 81900 84000 .000040 .0000611 Z41 
.623 .70 92000 71900 .000036 .0000 1:17 " .631 .78 102100 79800 .000032 .0000& 1 " 
.6 19 .70 10 1000 78900 .000033 .0000112 Z46 
.628 .74 11020 0 86100 .000030 .000048 " .633 .78 119000 93800 .000027 .00004' " 
. IHD .8 • . 0000 70000 .000001 .0 00049 Z63 
.1:126 .. 0 104900 81900 . 000026 .00004 • " .1:132 .84 119700 03 1:100 .000023 .0000'8 " 

, 
.1:120 .81 123200 96200 .000022 .000008 267 
. 1:1 26 .8 • 136800 108800 .000020 .00000. " .1:132 .84 11:10400 117600 .000018 .00000' " 
.1:119 .81 149800 117000 .000018 .000030 Z~1 
• 1:126 .8 • 162300 126800 .000017 .000027 
~oo .8' 174900 136700 .000016 .000026 " ... .72 108600 84800 .000020 .00000' Z87 
.28 -7l 11:10800 117800 .000014 .000022 07' 



••• CAMB RIA ST EEL: 

MOMENTS OF INERTIA. OF REarANGLEB. 

····~~~~~···I···~·~···-

.... Width o( Reclau&,le tu Jllcbe •• 

,. - t -t. t n t n t 
----------- ------------, ." .~ ." ." ." ."' ." , ... . 70 .M ... 1.13 1.21 l.41 

• .... 1.67 ' .00 '" ,.'" '00 '-", , '" .. " 8.9\ ' .M " . '.M 6.~1 

• '.00 .. " 6.75 ... ~ '.00 10.13 11.2S .. 7.1E> 'W lO.7~ 12.51 H .2!I lU18 17.84 • 10.67 .. " 16.00 18.G7 ,,,. 21.00 211.67 

• "" .... "-n """ 00.", <lU7 "'.'" 
" .,,' 26.04 3U!:5 811. ( 6 4.1.67 "." .... 
" v.n "." .,,' .. ~ ..... 62.39 ".~ 

" .. 00 ".00 ... 00 "'00 72.00 81.00 00.00 

" ... n 51.21 ... " eo.10 9UI 102.96 lIU3 

" [,7.11 71.ofS .. " 100.01 111.33 128.63 H Z ')2 

" 71l.Si " ... 1m-f 7 In.os 1<10.63 "". I j5.iS 

" "'" 106.61 ,,"00 149.83 170.67 192.00 213.83 

" 102.85 lZ7.M .... ro 1a.12 '104.71 =00 "' ... 
" 121.50 1 ~I.8S 18'l.2:\ 212.63 Ul,OO 27"&.3'1 300.7'" 

" 142.00 178.6~ 214.3-1 ~1.07 28.:..79 82U2 357. ~1 .. 166.67 "'." '"'.00 2111.61 m~ 375.00 ~ 18.67 

" 192.SI Zit.!i 299.41 337.~ , .... (s'1.11 -.. " 'UU13 711.29 "'-" "". .. 3.67 49'J. 13 661.51 

" "' ... 316.86 I38O.Zl ' ''''' ..... C>iO,h3 "'''' " "'.00 .... 00 ,",00 "".00 676.00 "'.00 7:111.00 

" "'." "' .. "'-'" "'.M 651.1)1 ';tl.t2 SIS.HI 

" 300.)7 .:i7.7t &19.21> &10.79 "'.~ "'" nM~ 
n 410,06 1i12.68 6l5.\» 717.111 11"$.13 ...... Ill"lIUlI 

" ~1.83 671.67 "'.00 ..,.~ 91~.61 10'lII.00 I HU3 

" 00"0 &5.13 162.16 1I!I9.1S 1016.21 11-13.23 1270.:16 

" "'.00 703.13 &13.75 .... M .. ,,,, 
~ 68".!.67 .... , 102'-00 11"1.67 1106.67 

" ~18,83 1000..3.M .mz 11:32.110> ~l7.08 

'" ","00 1215.00 '",,00 1701.00 ,.,. .. 
M I H3.17 ." .. , 17H .i5 ..... M 2::~7.tI'.l .. 133.1,33 11566.61 .... 00 "".~ 8333.3.1 

" 1543.60 "' ... 2:n.5.~ 270t.l3 8R;:;8.75 .. 1i74.67 Z118.83 '""00 311)').57 4~67 .. »n." 2fi3U9 IIOtI.i5 ~n.71 0000." .. "'"-00 ..... 00 ''''00 ""'.00 1i760.00 

00 ,.,.." ~~21 ....~ 4:.67.:!9 -.~ """ 6.)IO.4~ 

" ""'.M 3ll6Ul "".00 M26.83 ..... " 6Wl.00 -,. 
M 3"b(l.60 4100.63 4920.75 5740.88 GMt.OO 7381.13 ~20I .25 

" """" 41>11.113 ""00 ""-" 7317.113 8l3':!00 ."''' .. .... '" 1iOS1.CH. ""'.., 1113.46 8129.67 91-16.87 10162.08 

" ""'.00 "'"00 6'760.1)) 7876.00 ""'.00 10125.00 11250.00 



CAMBRIA STEEL. <87 

MOMENTS OF INERTIA OF REOTANGLES. 

····~~~!-I .... -~~!~ .... -
Width o~ Kectnna-I e I II I lIcb el!. .... 

" H- i tt t tt 1 ..... 
--... .00 M ." .ro .m , 

,.M ,.00 ,.~ U7 2.11 '" 
, 

,.m '.00 .. ~ 4.67 '.00 U3 • 
7.16 7.81 ... ~. Il •. n 10.42 • 

1~.S8 13,f,cl 14063 1~.76 IUS 18.00 • 19.1!(\ 21.« "." 2b.Ol " .. "" 
, 

".M "'00 3-1.61 r,.., «>'" 42.~7 , 
41.77 4!\.1i6 49.36 63.16 .. " 6O.7S • 
67.29 ".00 6'.n ';2.9'2 7US 83.'13 '" "" 8UD 90.12 w." 103.9S 110.112 n 
"'.00 10/1.00 117.00 "",00 '''00 H4.oo " 12:i.81 137.81 148.'11> 160.20 m.M """ n 

16'1.21 nu.o 18.).70 ""." 21488 =m .. 
193.35 210.94 =" "'.00 263.67 2111.211 .. 
",.m ""'00 277.33 ".m "".00 M,." .. 
251.47 "'.00 "'-" ... ~ =~ 41)11.42 n 
33U3 "'.w 394.88 425'Ui 45M3 486,00 " 89'2.96 ."''' 46UI "'-.. =00 b7l.M .. .. " 00>00 5041.157 .... " "'.00 ~.67 .. 
"'." 67&81 &27.00 1ii5.28 =" 771.75 " 610.()I 00.00 "'.00 77U2 831.87 887.33 " 697.01 ii50 . .w 823.81 887.18 "'." 1013.9'2 " 79'2.00 .... 00 "'.00 1008.00 10Il0.00 1152.00 " 
896.18 9,6.5& 1007.94 1139.82 1220.70 1302.08 " . .,.,. ...... 1111O.()I 1281.::.8 1373.13 14640.67 " 112i.67 1230.19 1932.'00 1435.22 1537.73 lli4O.25 '" 1257.67 1372.00 .. ,," 1600,~7 17I~.00 182U3 " .,'''' 11>201.31 1661.301 1778.36 .... " ""'." " 

1l>1~.88 1681.00 tR28.13 196&75 2100,88 =.00 " 1877.33 _00 221&67 ""." ","00 27':lO.61 " V..51.19 2lM.OO 21;61.21 "".~ 3070.6.'1 S2'15.l13 " 2673.00 29trdJl 31&9.00 340'2.00 MM.oo ... '" " 31<13.71 :u.."!l.00 3715.29 4OOU18 "8'" ':>';'2.67 .. 
31"066.87 4000.00 <m." -~ .... 00 """ ... 
014.6.'1 4G3Q,OO 0016.3~ ""'." 6788.13 6114.00 " .,.,,' =.00 1>767.67 6211.33 "".00 ,008.67 ~ 

""" .... 00 ""." ;00;-.42 :001.38 8111.33 " 0=00 6912.00 748&00 .... 00 &>IO.l'O 9216.00 " 
7161.46 7812.00 "".M 911U~ InM.ro 1()116.Gl 00 
1J(6(;.67 ",.00 ""." 10".:;2..61 101185.00 11717.31 " 9021.38 1ISI1.00 10C041.153 11481.71'> 1230U18 1312'loo .. 

l 006l.~ 10976.00 118l1O.67 .,...., 1:m.o.OO 14634.67 " 1Uj&2'J 121lH.61l 13210.71 1I2'26.9'! 15213.12 16200.33 " \2375.00 13500,00 HillS 00 15700,00 16675.00 1'0)0.00 ro 



CAMBRIA STEEL. 

PROPERTIES AND PRINOIPAL DIMENSIONS 
OF STANDARD T·RAIL8. 

...... 
.. T .... ".w. 

•• 3 

,,3 

". 
'" ... 
••• 
••• ... ... 
637 

.38 

'3' ... 
". 
eao 

'" .3. 

" ,. 
.0 .. 
30 

36 

'0 .. 
.0 

" 60 

•• 
70 

7' 
.0 

•• 
.0 

b , • , • 

1.18 l ~ 1', 1 ,'0 It 0.92 O..&li M6 

1..&1 2 ,{ 2'~ I x" 11 1.1 1.1 0.90 ' 

2.00 2 ,", 2 ,", 1", II 1.2 1.1 1.3 

2..& 2". 2X I J.i 

2.9 3 3 1~ 

3.4 3~ 3~ l~~ 

3.9 3 X 3X 1 ~ 

4.4 311 3U 2 

4.9 3~ 3i' 2'", 

6.4 . '\ 4f. 2 X 

if 1.3 2.6 

~ I 1.4 3.6 

U 1.6 4.9 

II 1.1 6.6 

Ii 1.8 8.1 

,f, 1.9 9.8 

H 2.0 12.2 

1B 

2.3 

'.0 
3.' 
.~ 

~. 

li.9 4 X " l( 2% It 2.1 14.1 

6.. . '\ .,. 211 !~ 2.2 17.0 

6.9 ~ ~ 2l. It 2.2 20.0 

••• 
M 

7.4 

• •• 
7.4 4 11 4 11 2 11 

7.8 li Ii 2 X 

8.3 li t'. Ot'. 2 / • 

6.8 li% Oy. 2~ 

II 2.3 23.0 9.1 

12 2.4 26.7 10.1 

,', 2.1i 30..& 11.2 

,'f 2.6 34.4 12.3 

11110 911 9.3 11,\ 11/. ~il ,', 2.1 38.6 13.3 

036 100 9.8 0"'.:; a-~ !V;" ,', 2.8 43.4 14.1 

039 100 14.1 6 6 4', 1 3.0 69..3 23.1 

All ocaiono r""".o Lbo.. . o 100 lbo.. J.ooch ;DCLuoJ ..... ,... Am. Soc. C. F_ St.Ddard. 
f o' d~ .. il di ___ • <Ii Sec,,,,,, No.:.39. _ "",e 20. 



OAMBRIA STEEL. >e. 

RADII OF GYRATION FOR TWO ANGLES 
PLAOED BAOK TO BACK. 

ANGLES WITH EQUAL LEGS. 

-~-. " .-!"'-. . _r!.~ " ---- ... ---1fT 1"T tr::;W :··T !r·T 
..; ... )(" ... iI.,," ";~,, .I " --!~ 

Radii 01 rr .. tion conupond to d~ion. Indicated by &ITOwhead •• 

- . -....... ' . ' . ' . ' . '. '. 
AU 1 ~~ 1~ ~ .. .. 
A~.3 1~?; l Y. • • AI' • •• ~ .. .. .. 

'A41 2X?; 2~-': ~ .. 
A!.7 2X;: 2X 

~ .. 
'A~3 2~.2~ .. * .. • 
A~,9 3 ,~ 3 ~ .. .. 
A~l SX;: SX 

~ 
A~3 4 . 4 0 .. .. 

'A.~~ 4 }1;x 4 X .. a 
'A~7 • ,~ IS ~ .. .. 
A~7 • ;:6 

R .. .. 
A~IS 8 ;:6 

~ .. .. 
.. 

l ~ 

'" 



'90 CAMBRIA STEEL. 

RADU OF GYRATION FOR TWO ANGLES 
PLAOElD BACK TO BACK. 

ANGLES WITH UNEQUAL LEGS. 

'. ~-!!.. ... --~ - '. _.!!. ... +---. ----- ... 

FT Ir'T ~~T !r·T 1':=W 
"':~," .,j~" 

.. 
-l~" -o!.~" 

R adii 01 ,yn..ion conupond to diruti<>n. lndico.ted by .rrowh....s •. .... l.odll of &pw.IIou. ..... '- I~ 'n 
".bor. ""A 

IAtk IDCIo. ".1 ... ' . ' . '. '. '. ' . 
-- ---- -- ----
',\12 1 • .~ 1"" l\ >20 0.63 0.154 0.62 O"I 0.72 O.s, .. • 2. 0.61 OM O.s • 0.' 0.78 0.88 

*,\123 • ,,! 17 • l\ 12. 0.63 0.159 0.68 "73 0.78 0.8. 
'~6 0.61 0.62 0.72 0.77 O.s. ".3 

'A126 2X.! IX l\ 1.34 O.so 0.44 O~ • .... 0.63 .. ,. 
2. •• 0.7S ... , ... , 0.62 0.68 .. ,0 

'A},27 2X:. IX 11 1.44 0.s0 O~. 0." 0.69 0.74 0.84 
2.,. .. ,. O~. 0.68 0.73 0.78 0.89 

'AISI 2X .,:: 1", ~ 1./54 0.s0 0.87 0.76 0.80 0.8. 0.91S .. '.00 .. ,0 .... 0.77 0.s1 O.s. "0' 

AD' 2X,': 2 2 1.62 0.79 0.79 O.s. 0.92 0.97 l.O~ .. 3.10 .. " 0.8. 0.91 0.96 1.01 1.1 .. .. 4.00 0.76 0.8. 0.94 0.99 '.04 1.UI 

'A~,28 2y' ~ 1", ., UI4 0.89 0.63 0.62 0.87 0.72 0.82 .. 
~ 2.4. 0.8, O~. 0.66 0.70 0.715 0.86 .. .. 3.34 O.s. O~. 0.68 0.73 0.78 0.89 

*A129 3 •• & 1.8. "0' oms 0.s3 O.s. 0.98 1.03 .. .. . , .... O.s. 0.78 O.s. 0.90 0.96 1.015 .. .. ., 4.00 0.s3 0.79 .... 0.93 0.98 1.09 

A~a 3 .~ 2 }'t II 2. .. 0.96 '.00 1.08 1.13 1.18 }.2, 
3.s. 0.93 1.02 1.11 1.16 12' 1.31 .. .. 

" (\.1)6 0.91 1.0. l.lIS 120 1.26 1.80 

*AItH 3~.,: .2 

~ 
2.83 1.13 .,. .s, .s. .00 '.00 .. 4.43 1.10 ." .s. .so .04 1.00 .. .. &10 1.08 .,0 .so ... .00 1.10 

A~lI 3X.~ 2 }'t 

~ 
2.s. 1.12 .. D. 1.04 '.08 1.13 1~3 
6.60 '.00 1.00 1.09 1.14 1. 19 ,~O .. .. 12' w. 1.03 1.13 1.18 1~3 1.33 

AD' 1 3H.~ 3 h 3.s. 1.10 1~1 1.S0 1~' l.30 1.49 .. 
(I 6.68 1-07 12. 1.34 1~0 1.44 l.IS4 .. .. O~' '.04 1.30 1.40 1.46 1~ 1.60 

Anile, m.rke<l • • re opecial ..,.,.;on •• 



OAMBRIA STEEL. ,., 
RADII OF GYRATION FOR TWO ANGLES 

PLACED BAOK TO BACK. 

ANGLES WITH UNEQUAL LEGS . 

--~- . --~- ... " ----

Radii <>f 'y .... 'ion ~OO"; •• pond to diruticn. Indic:a,.d by a""",,"h ... d •. 

"' .. D~OlIL 
, 

Ju,". " " " " " 

A~9 • ,. ,. .. 
(I 

• ;'; 3X 
B .. 

4~ ;,;3 

~ , ,. ,. 
iI , ;,;3~ 

~ .. 
, ,. 

~ .. 
6 ~3~ ~ 

" • ,. ~ 
7 ;,;3 ).-1; 

~ .. 
.. 

An,I •• ma,ked • .,... .~ial _.iont. 



>0' OAMBRIA STEEL. 

RADII OF GYRATION FOR TWO ANGLES 
PLACED BAOK TO BACK. 

ANGLES WITH UNEQUAL LEGS. 

---"- ~ __ r.!..._ -~--- --~--~ 
_...2 ___ 

':'1P I'~ 
j~)(" 
:r~:r~:r~ 

..j~" J"1{" --!~' 
Radii or ly .. ,1on COInIpOrId to di<Ktion. indk. ,w by .lTOWh~..:I •• 

~. blli., ~rnlioo.. ..... I~ 
ru.._ ,., 

1 .. IIor, 
...... 

10 ... , ... ..... " " " " ' . ' . 
-- -- ----------

.A~.21 2 "" !1 UO 0.41 0.92 LO' 1.06 1.11 U2 .. 22. 0.38 0.' 1.06 1.10 1.1I~ '2. 

*,\ ~.23 2 .':. IX !1 U. 0.44 0.90 0.99 LOti 1,(19 .20 
2~. 0." 0.93 1.09 1.14 1.19 .2 • 

"" 12& 2y' ~ 1 X' q 1.34 0.33 • 2 . 1.31 .~. 1.41 .~ . .. .. 2.04 0.32 • 2. 1.36 UO 1.46 .~ . 
.A~.27 2M?; I X q 1.44 0.42 11Z .... .~ . 1.36 1.47 

2.72 0.40 ... 0 .~ . 1.40 .~. 

·"~.61 2Y. xl!~ ~ 
1.154 o.ln 1.13 .23 '''7 1.32 1.43 .. 2.00 O~O 1.14 .... .... 1.S4 1.44 

A~l 2Y.~ 2 

~ 
1.62 0.60 1.10 1.19 .... .... .... 
3.10 0.1S8 1.13 U3 U. 1.33 1.43 .. .. 4.00 0.66 1.16 .... '~O 1.3/1 1.46 

.A~.28 2",4.~ IX " UI4 0.41 .... 1.40 1.46 1.60 1.60 

* 
2.48 0.40 1.33 1.43 1.48 1.IS3 1.63 .. .. 3 .. O~. 1.36 1.46 .~. UI6 1.66 

*A129 3 .~ 2 ~ 
U2 0.1S8 1.37 1.46 .~. 1.IS6 1.66 .. 2.94 0.1:17 1.39 1.48 "3 1.(18 1.88 .. .. 4.00 0.(1(1 1.41 1.(11 .~. 1.61 1.71 

A~3 3 ,~ 2X ~ 
~ .. 0.7(1 1.31 1.40 1.4(1 1.(10 •• 60 
3.88 0.74 1.33 1.42 1.47 1.(12 1.63 .. .. (1.(16 0.72 U7 1.46 ... .~. 1.66 

.,\~.(ll 3X ,~2 ~ 2.63 0.(16 1.6(1 1.75 1.79 .B. .. .. 
(~ 4.4. O~' 1.69 1.78 1.83 .B. 1.99 .. .. 6.10 0.52 1.72 'B' 1.87 1.92 • .03 

A~(I 3X ,~ 2 X n 2B. 0.74 1.58 1.67 1.72 1.76 .B. 
5..50 0.70 1.62 1.72 •. 76 .B • 1.92 .. .. 732

1

0 .•• 1.66 1.76 • B 'B • 1.96 

A~7 1 3X.~ 3 

1 

h 

1 

3.88 0.90 1.62 1.61 1.66 1.71 .BO 

fI 6.68 0.87 1.57 1.66 1.71 1.76 .B. .. .. 9.26 0.85 1.61 1.71 1.76 .B. .~. 
A""I ... "...rko«l - ..... ' 1>«;'[ teet;"".. 



CAJlBRlA 8TEEL. ,.3 
RADII OF GYRATION FOR TWO ANGLES 

PLAOED BACK TO BAOK.. 

ANGLES wtta tJNEQU AL LEGS. 

'. -

-".Ii«. 

.. " .. 

.. __ '1-_ -~--



· .. OAXBBI A STEEL. 

STRENGTH OF STEEL OOLUMNS OR STRU TS. 

For various '\/alues of .!:: ill which L = length in feet and r = radius , 
of gyration in inche •. 

I' = ultimate strength in lbs. per ~uare inch. 

FOR SOFT STEEL. 
Pin and square bearing Squ:ue bearing 

"000 
p = t+ (12W 

86000 r' 

I, .. 000 
~ - (12 L)" 

1+2,40007 

I'in bearing 

"000 
P = (12L)' 

1+18000 ," 

To obtain safe unit stress , 
For quiescent loads, as in buildings. divide by 4. 
For moving loads, as in bridges , divide by 5. 

Ultimate Sirenll'th in lbll, Ult!mllte S trength In Ibs. 
~ p .... Sqnue I nch. !! per Sqllare Inch. , , 

s.1WI. I PIa oM. .. ,~. ..... ... 
---~ ,~. 

'.0 43437 42694 4J978 7.6 365M ,,", """ •. , .,,-'" 42'" 415(13 7.8 "19' 828" 30268 
8.' .(3011 '21181 moo .. 'm2 41754 40'" ao .... """ 29762 .. 4254' 41412 """ .. 85462 "'" "'00 .. "'" 31615 28'/63 
'.0 ,,,,. 

""" "'" &6 "727 31169 """ •. , 42035 "1693 '943' ., 
'"'' "'" 'trm 

••• 41765 40017 889" •. S 41488 """ "48' 9.0 83'" 3028ll "''' ,., "''' "'" "'" 9.' 336H "'" 26B3ll 
••• 83'49 "". "". 5.0 40910 39\30 :moo '.6 ""'" 2B977 "903 5.2 "16'. ""'" "'" 9.8 32511 """ "448 , .• ...... 88300 "48' .. "'" 8?8?' 35975 10.0 32143 28125 25000 

5.8 39663 37443 854" 10.2 31776 moo 2"" 
l OA 31411 27290 24125 .. 39335 3?0Il6 "." 10.6 "054 26879 2361lB 

6.2 39003 SO", ""S 10.8 .... "'" 23279 .. "'" 36122 """ .. ""'" 3567' 33371 11.0 """ """ "'66 .. 87976 35219 '2849 11.2 2'"'' 2567, "'OO 
lU 29608 25285 22063 

7.0 S7616 "77' 39328 11.6 2'241 'IS" 21671 
7.2 37272 ."". "8()9 11.8 28903 24517 21288 
7.' "'I< 33872 31292 

. 



, 
CAMBRI A STEEL. , .. 

- STRENG TH OF STEEL COLUMNS O R STRUTS. 

For vadous values of !:: in which L = length in feet and r = radius , 
of gyration in inches. 

I' = ultimate strength in Ibs. per square inch. 

FOR SOFT STEEL. 
Square bearing Pin Dnd square bearing Pin be.,ring 

p -~~ 45000 45000 
- 1+ (121.)' P ~~-(12L)1 P = ----02 I::)i" 

36000 r' 1+240007 l+i80007 
To obtain safe unit stress: 

For quiescent loads, as in buildings, div ide by 4. 
For moving loads, as in bridges, divide by 5. 

Ultimate S trength I" lb •. U l tim ate Strength In Iba. 
L per S quare Inch. L per S quare Inch . , , . ~ ..... ... .- ... ... "'-
-- ~ ----- .- ---,,, """ '''''' 20911 ... 21406 16960 141M3 
12.2 = 2377' 20542 1<8 21137 '6708 18812 
12 .... 27863 ... 00 20179 , .. 2752' ''''<8 ' 9823 17.0 2II8'Ill ''''' "584 
' 28 2718' 22." 19474 17.2 20011 16216 1336. 

17.4 "'" 15'" 13150 
13.0 '1l85O 22." 19133 17.6 20098 1m2 ' 2938 
13.2 2852' 22"" '6727 17.8 "847 15512 '273' \3.( 26189 21882 18469 
18.6 "''' 21329 18148 1&0 1951" 15286 ' 2528 , .. 25'" 21 .. 11833 1<, 19351 '51)83 '2329 

,&4 19114 ,,'" 12135 
1.(.0 "'" """ 17523 1&6 '8678 14830 119« 
1.(.2 24009 20363 '122' 1&8 IS'"~ ""0 11757 
1.(..( 245" 2005' 16925 
1.(.6 24290 197.(6 '6834 19.0 18418 1.(218 11579 
14.8 23985 ,9«, 1635<) 19.2 18185 1.(010 1139< 

19.4 17961 ISSII 11219 
15.0 "'" 19148 '607' 19.6 17740 18616 11048 
15.2 23387 ' 8858 "'" 19.8 17519 '3422 '0017 
15.4. """ '85" "58' 15.6 22IlO3 '8288 '5270 'JJ.O '7208 '3235 t07t5 
15.8 22516 18015 15105 20.' 11096 ,- '11553 

21tA '0833 '2863 '''''' ,<0 22234 17744 1.(7M 20.6 '''''' 12690 "'''' 16.2 219M I 
17.(78 14518 20.8 '''''' 12515 '0087 

'M 21878 17216 14219 



'0. CA.liIBRIA STEEL. I 
STRENGTH OF STEEL COLUMNS OR STRUTS. 

For Vllrious values of ~ in which L = length in feet and r = mdius , 
of gyration in inches. 

P = ultimate strength in lbs. per square inch. 

FOR MEDIUM STEEL. 
Squan: ~aring Pin and square bearing Pin bearing 

p 50"'" p 50000 p 50000 
1+ (12 L}s 1+ (12 L)' 1+ (12 LJ" 

36 000 r" 2( 000 " i8QOO""r1 

To obtain safe unit stress: 
For quiescent loads, as in buildinj!S, div ide by ... 
For moving loads. as in bridge5, divide by 5. 

Ultimate Sirenath In lb •. Ultimate Strength In Iba. 

!< pet Square :Inch. L per 8\1.".« I nch. -, , . - "' ... ... .- ..... ... 
-- ~ -- ~ 

" ""3 m38 ... " 7.6 "0616 37132 31199 •• ."" ·47106 46214 7.8 4021-4 ,- "681 .. moo 46757 45767 .. "7536 ."" "'"' ao """ 86127 "'" '.8 .7270 ""'11)13 """ .. 894" 85627 "'II .. ..... 85128 31959 
'.0 ""3 45'" "'" &6 385&\ , .. " 31413 

••• 467" 45214 .(3817 .8 88175 34188 ~. ... "" . .,," .-'.6 .... 44367 42761 '.0 37764 "647 '"'" •. , "761 .",., 422211 9.' "'45 ",60 "'" ,., ,.," 32'76 "'" 5.0 4545. "'" 1I667 9.' """ 321" 28781 
5.' 45"0 43119 oUIOB 9.' 36123 31721 ""5 
5.' «m ..... '''42 5.' ,(4427 .... "'" 10.0 35714. 31'" 27778 
5.' 44070 1I603 39397 ," """ "'" 27288 

1M "001 30322 26806 ., 437" 41118 38820 10.6 ..... "'" 2Il331 .. 43'" ."" '"'' 10.8 "093 8941' "'" .. '''', 40136 37660 
<6 '''', 80640 37079 11,0 33693 """ 25407 ., 42196 3913.2 "'" 11.2 "'" 28528 ." .. 11.4 "'" "'" m~ .. 
70 41796 '86" ""'..0 11.6 "''' 27660 "079 
7.' mrs 38138 ,,'43 11,8 82114 27241 23668 
1.' 4t016 37635 "'" 



CAMBRIA STEEL. >97 

STRENGTH OF STEEL OOLUMNS OR STRUTS. 

For various values of ~ in whidl L = length in feet I,IId r = radius , 
of gyration in inches. • 

P = ultimate strength ;n IhI. per square inch. 

FOR MEDIUM STEEL. 
Square bearing Pin and Square bearing Pin bearing 

"000 "000 "000 p= 
1+ (is L)' 

p= 
1+ (IS L)I P = 1+ - (IS L)' 

36000 r' '''''' - 18000 r" 

To obl3in sare unit stress : 
For quiesccnt lol.(\s, as in buildin~, dividc by 4. 
For moving loads, as in bridgel, ividc by 5-

Ultimate Strenlflh In Ibs. Vltlmate Strenlflh I .. lba. 
~ per Square luch. ~ per Square ItU::h. , , 

.~ 
..... ... .- ~:= "'-

----- .~ -----
taO 31726 "'" "'" 1<, """ """ 151'" I.' 3131.1 2&IIS """ 1.8 "''' 18'" "'" IS.4 30959 UOO7 ".21 
'" 30580 25001 """ 17.0 Bal91 18'" 15093 
12.8 - "''' 21638 17.2 22901 1S018 14851 

11.4 "''' 17762 14611 
13.0 "'" "'" 21259 17,6 """ tU91 14376 
13.2 '9m '44" """ 17.8 """ "'" 14145 
13.4 29099 '"'' 20521 
13.6 "'" "'" 201" lao 21m 16'" 13920 
13.8 ""'I """ 19814 '" 21501 10m I"" I" "'" "". 1S49. 
14.0 28027 22978 19·t70 1&6 20975 16256 13271 
14.2 "lfm 22626 191M 1&8 20715 I"" IS". 
101.4 21331 """ I-
14.6 26989 21lWO 18'" 19.0 """ 151118 12865 
14.8 "'" "006 18167 19.2 .... 15567 12651 

19.01 1995' 15346 "46' 15.0 "316 212'76 "." 19.6 19711 15129 "'" 15.2 25'" """ "5M 19.8 I,." 14913 "'" ·15.4 """ ""6 17258 
15.6 "'" """ 16967 '0.0 19231 14706 "" 15.8 25018 20017 16683 20.2 18'" ".100 11725 ,.. 1876. "'" 11&19 
lao 24'" 19716 16." 20.6 18536 14100 11317 

'" 2439. ""0 16131 ,., 18311 I"" 11208 
1« 24'" 19129 15865 



OAMBR.lA. STEEL . 

EXAMPLE OF THE USE OF THE TABLES OF 
RADn OF GYRATION FOR TWO ANGLES 

PLAOED BAOK TO BACK AND THE 
TABLES OF STRENGTH OF STEEL 

OOLUMNS OR STRUTS. 
P"GitS 189 TO 191 lNCLUStVIL 

\VIlat is the 51&<: of truu member required 10 sarely Imlain IiO 000 
potIllds III compressioll, the wetr fadorbeing 4 , the unsuppol1ed len&th 8 
reel, Ihe gussel plales &1 eao:h end being: "., Ihick ~ 

AS!!Iume ro." lrial IWO +" X 3" X N' allg:les with Ihe long: legs log<:lber. 
Referring to pageJ91, lhe least Radim of Gyration. compoo.ring uJues in 
columns r. and r •• is found to be 1.27. The talio of Ihe le"gth of Ih" 

L 
column in feet to the Leut Radim of Gyralion In inches, r is, Ihe",fort , 

....!....-6.3. 
1.21 

Rererring: 10 Ihe table of Strength of Sleel Columns or SlruUl for 
medium lleel , pagt I~ the uhunale lI",nglh of a column in which 

~-6.8 is found by interpolation belween the ¥alues fOr 11.2 and 6.'" 10 be , 
"149 pound'S per '!quart! inch, which,diyided bylbe safely faclOr "',giyes 
10187 pounds as the safe unit r;tress per Jqua", Inch. Multiplying the 
safc unil stress per squart inch, 10187 pounds, by 4. 1S, the area. of Ille 
IWO IIngles in squan: inches, glYes 4~OOO pounds liS Ihe total ~fe load. 
This is Bill;hlly less thnn the specificd load of 110000 pound'S. and. tller,,
fore, h will be nece5$ary to Increase the assumed IC(:lion. AS!lume the 
a",les 10 be .... x S" x,,", for whIch the LeUI Kadiu.of Gyration is found 

by interpolation 10 be 1.26, and, by Ihe same process usrd ahoYt, !.: , 
h found 10 be 6.M, .. hleh con-esponds to an uhimal" $t ... ngth of '306/1 
~Ilds per '!quare inch, or a safe unil SII"CS5 of 10'TlH pounds per '!qua", 
Inch, whiCh, if multiplied by Ihe area of the two angles, HIli squan: inches, 
gives a saf" tllialload of 5J3H!l pounds, whLeh is ample to meet the con
ditions stated. 

EXPLANATION OF TABLES RELATING TO DI
MENSIONS AND SAFE LOADS OF STEEL 

COLUMNS OF V ARlOUS SECTIONS. 
PAGES 200 TO 281 Il'ICLUSIVL 

Tables of DimensioIU for Pb.tc and Angle Columns are ginn on pages 
200 and 20 1, the Momenta of Incrtia and Seclion Moduli aboul two r""an
guia. axe~ are (' .... n on pages 202 to zo..t, and tbe Safe Loads for various 
lenglhl, calculated for Ihe Radius of Gyration about each of Ibe two rect
angular aXQ, are given on pages 226 to 2-15 incluaive. 

Tables of Dimensions for Z-bar Columns with Coyer Plalesa,e gi .. en on 
page 206, tile Mon'cnts of Jnerlilland Section Moduh about Iwo • ...,ungu. 
lar uesll.e giyen on ,*'ge 201, and the Safe Loads ror various lengths b.'l>Cd 
upon the Least Radius of Gyration, a", given on pi,'" 2",S and 24.9. 

Tables of DimeD$ions for Latticed Channel Columnl arc glveD on poIlc 
208,lhe MonleDts of Ine,lia and Section Moduli about 1 ..... 0 rect~n,ular 
axes &regiven on page:!(l9, Ihe Safe Lo:1.ds lOr vanouslengths, baKd upon 



OAJlBRlA I:ITEEL. , .. 
the Lnsl Radius of Gyralioo, are (i.en on pages 250 10 263, and dala 
Telalin, to the proper sir.es of lattice ban and Itay·pblell to be u-'<ed wilh 
these columns are ginn on pages 2~2 and 263. 

On pages 210 and 211 are given Ihe Principal Dimensions of Plate and 
Channel Columns with comparatively narrow plates, .:ailed, for eonwe
" ienee of reference. Series A, and on pAces 212 and 213 for Series B, 
which dIffers from Series A, in bnin, wider p1ates, Momenl$ of )""ni. 
and Seelion Moduli about two",ct2ngular ues areJi .. en lor Scriel A and 
R on pages 214 to 220 inelmive. and the Safe Loads for different lenglhs. 
baK<I upon Ihe Least Radius of Gyration, are given on pa,n 2M to 281 
indus; ... e. 
~re Load. ror ' . beams u""d all Columns or Slrul$ Il", ,l"en on pages 

222 10 226. and Ihe dimensions of theM I«llons can be oh.alned from Ihe 
tables on p;ages 160 to 1113 inclusive. 

The Plate and Channel Columns gi.,.n in Series A are partIcularly USe!

ful i" buildings or 10000liona in which it il desired 10 keep the extreme 
dlll'lt!nsioni of the crou Ketion as .mall .. possible for Ihls style of eolumn, 
although in this Kries the Radi..., of Gyration about Ihe central axis 
pa.rallello the channel webs is somewhat smaLler than the Radiusof Gyra· 
tlon about the axis perpendicular 10 the channel webs. T his makes the 
narrower columns of Series A somewhat \es$ eeo"omic.1 of materia\thAn 
,he wider columns of Series B, which, howC'teT", is small in amount for 
columns of ordinary slory length of 10 feet to 14. feet,such III are used in 
Ikdeton buildings. 

I n Scm Bof Plate and Channel Columns with wider pbtes. Ihe R.dii 
of Gyralion about the IWO axes are practically equal for the intenne<iiate 
thif;:kneues and these columns are slightly motf: economical of material than 
those of Series A, although Ihey requ;relOmewhat more lpa.ce on account 
of their wider Kctions. 

Tbe Safe Loads for columns o f V.riOUI kinds, as ,i.en on pae:es 222 to 
Z81 illclusi.e, are express.ed in thou5ancisofpounds,.nd ha .... been figu~ 
by lhe \III! of Gordon's formul., as ltated at the heads of Ihe nriOUf 
tables, using the saiely fKlor 4, wblc:h relates 10 ltatie or quiescent loads 
Iueh as occur in ordln.ry buildings. 

On page Z2t is given a lable showing Ihe Distances Back \0 Baf;:k for 
Spacing IWO Channdsof Ihe&ame site in orderlO produce equal MomenlS 
ot I nertia aboulth" Iworcctangul.raxes. This table will be found to be 
uloCful in designing comp~ion members of tru!0$e5, elf;:. 

The Sak Loads of the tables atf: _umed to be cenlrally applied. and 
for d)n.enien(lC in eompuling the proper sizes reqnlred to SlIpport e<:cen
Inf;: loads, tbe tables of Moments of Inertia and Section Moduli for Ihe 
dill'erent sections of columns atf: gi.en. 

The Safe Loads In the ..,.rio,.. t .. bles an: fif:Ured forutreme mtios ftom 

30 10 100 for I , In whleh I is the length of the oolumn .. "d r the Least , • R.dius of Gyralion, both el:pr_d in inf;:hes. 
The weights of eolumns ,laled in Ihe I.bles are per lineal foot at ,h.ft, 

.nd do nOI include lin,. .11o .... nces fo.bases, bmcketsorotber connections, 
as lhese depend upon the pani<:ular ddalb and n:qwremenll of ClIOch case. 

Loads for other IIIkly factors can be fieured from Ihe t.blcs by ill~ne 
proponion. tbus: 

New safety w:tor; 4 ; : load from tables; neW loads. 
Drawings of typical detail. of steel columns .re eiven on pages 302 

and 303. 



200 CAMBBIA STEEL. 

DIMENSIONS FOR PLATE AND ANGLE , 
OOLUMNS . 

• 
d: • 

,~( ~--k- --~ 
-r , 

• ;kr' • 
.L _ ~ ', . _1 

I"t--Ir- ' ~> • :o.,!:.,_;~ 

, 

"" "" ";kt '~" I " " c:ot. &I 10 , m m' , 
" ...... .- "'_ . ...... 

--- _._- f- --, .... , .... ....... ~ S..lu . , .... ,.- , .... , .... , .... ,-
------------------

3 x~~"h !!"h 24.9 6.79 ~:i . ~ l,~ l.~ 3~ ~~ ., .~. 1&.94 2. " 

" ~ 2~ "H! ex ;} 26.6 72. ~li '" 1,~ l.~ ~!" t~ " .. 00." 17.19 2. 

" 
x2!i xR

11O x 1, 28.3 7.79 ~:, l!' 1,<, l,t' 7,t' .. .. " ~. 64.6 18.44 2 . ... 
~ '1.", ~ .1. ' ;; 30.0 8~' ~~ I~ l.~ I " ~~ 13~ 

88' 19.89 •• ,,' ... 
3Xx2X x', 7x'''- 27.4 7.IW 3.~' ~ ." 2' ~ ~<' ~~ " .. ~ ,,~ 73.3 21.00 " ,. 

3X"2X x~ 8 ' Il 28.3 7.7(J 4'. .~ l.~ ~:~ ~!" U .. .. ~ " . 7C.D 21.71:1 " .' U' 
a", .. 2X "ii 1O"!i 30.0 8.215 ~:~ ~ l.: ~ 2).i ~~{ .• * " " ~.. ~ 81.0 23.26 •• 
3xx2x x~' 12xti 31.7 8.76 ~:, 2~ 1.~ 2;Y. ~~ It~ 
" .. ." 4 88' 24.n~ 2 

4 ,3 ' ~ 8' * 
89.3 10.86 ~:, M 1.~'" ~: ... ~, Ul! 

" " " '88 28.44 .. 
• 

~ I~ ' j lO x f: 41.4 11.49 ~:~ ~il P{ 2;;- 'l~ ... .. .... 8 30.19 " ... 
~ ,,~ '~ l~x t: 43.t:> 12.11 ~:, ~Il l,r. 2.\"- ~~ all 110.6 31.94 .. 
4 x~ ' II 14 x~ 41S.6 12.74 't:~ ~Ii I,Yo ~~ 1 <rf4 .6li 
" .. 116.6 83.69 '8, 

Dimensions m' and c may be v.ri"d.o o\li. ""Iui,em"n" , 



OAMBRIA STEEL. 

DIMENSIONS FOR PLATE AND ANGLE 
COLUMNS. 

,1U 
':"'-Ir-,~ 

.~ , 

5.3}{:./. 10",'" 47.4 13.36 
"" U" II 130.6 37.74 

fl.:.!X x'" 1.~. ... 49.1) 13.98 6t.' 
U U 137.0 39.61 

5" 3 X 1<'" 14 ~... li1.6 14.61 '7lL 
"" II" U 143.4 41.49 ',~. 

li I< 3 X",.. ,," II 

6,,3X"% ,." '1-

6"3}{"~ .... 1-

6,,3}{:.% 
.... '1" 

6:.3X"% .... 1-

7 " 3 )1.'/. .... 1 

7 "ax".,;. .." 1-

53.7 15.23 
149.8 43.36 

8A' 

64.2 18.23 ~l' 2h 
15S.3 48.00 2,~ 

66.7 18.98 7i.' 22,', 
160.1 48.00 'J..i: 

69.3 19.73 
171.9 50.00 

71.8 20.48 
17S.7 52.00 

S2.8 23.74 
17S.7 02.00 

Sli.6 24.61 
1S6.6 64.00 

7 " 3 X • ./. 1,8, "... 88.6 25_49 9','<:: 
".. 1 I" 192.a 66.00 (.~ 

'" , ,",X"';' 20" ,;. 91.8 26.40 101.<:: 1- " 1- 199.1 OS.OO ,f" 

Oi1l1en.ions m' and" m.y b. V1I,ied.o oui. <e<iui,cmon" . 

20' 
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.0' OAMBRIA STEEL. 

MOMENTS OF INERTIA AND SEOTION MODULI 
FOR PLATE AND ANGLE 

OOLUMNS. 

* l 

1 .. I ·L bio I-l l ila J·L .w. !-1. .. .. " • , .. ~4 'j J~ " " -I j~ -i • Jj ..... "'~ 
h - 1 J- • A- U j.l 

---- -- ---- -- -- -- ---- , .... I .... I~' .... I~' I~' I .... .... .... I~' I~' 

---- -- ---- --- - ------, :; 2).{j. ~x X' 10.8 ... "., '" ~'I '" 
... '" 
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Q I U " 47.'1 ~ .. I .. " I.., "., .. .. 
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'~.~ 
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::~ 
1\1.7 .. 10M ." .. ,,, ., "'., 'I' .. . " .. 21206 ( 1.5 .. .,. .. "'" 

..., .. .. ~., , .• !l3II.3 ..., :: ~ ~., H ,.u M.' .. !l :: >I.' ... 263.1 6\.S "'., ,., ..., ", .. 
'"' 

,. 
"" 'M "-, .. 4-12.7 '" 

3X ~.2X·' 7 xX' 'M U "'. 17.2 ~'a '" 
.. ~., ". .. ro.' ., 76.2 21.0 "" ,., '"'' ", .. .. ~., " "., ~., .. 

'" " 121.7 >I.' .. • .. ... ... 101.7 ", .. ." .. 138,9 "" .. .. ..., .. , 1Ia6 31.S .. M' ,., 150.Vi ~., .. .. " , 11.1 12U ~ .. .. 
"" IJ.l 171.2 <11.5 .. .. ". 12.7 135.6 8H .. "., ", 186.3 '" .. .. ... ]4.3 ,,,. «)., .. .. . 14.3 ""., .. , • .. • .. • 61.6 15.11 ... , "-' .. 6l.G ~., 2lU 62.1) 

3X- 2X· lR-X' .. , M 140.9 ~. , .. ,M ... ~" M.' .. ro., •. , 178.0 .,. .. "" ,., .... , ' 20 .. .. >I.' " .... ... .. 
'" 

,., 310-5 00.' .. .. "., ,., ""., 'M .. ... .. ..., .., .. .. ... .., "'-, M.I .. "" .. , .. .., .... .. .. ,U 11.2 "' .. '" .. ,u n .2 ("3.4 n. • .. .. <8.' '" 81M 61., .. .. , 12.7 .... , '" .. .. M.' )4 .8 841.2 ... :: i M.' 14.3 "' .. M.' .. • .. (11.7 ". .... a s ". ". "'" ro., 



CAMBRIA STEEL. 20' 

MOMENTS OF INERTIA AND SEOTION MODULI 
FOR PLATE AND ANGLE 

OOLUMNS . 

... ... • .. 
• • Ii ji • ,~ ... ,,~ "'~ .- !1 jj I- • 

4 "~ 
,., 114.6 

•• 13U 
192.0 ~ .. 
"" 44.2 

" " 10.6 IM.O " "'. ro .• 
" '"' 172.4 ",. ." 
" " U .:2 190.0 " m, "-, 

" 16.1 "". "'.0 .&7 
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" " »., "" .. .. " ". 
" " "-, "'.0 43U .U 
" " :2U 267.0 " 45U ".7 .. , 7.' 416..8 ... 
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S. 

" 10.6 "'" .. , 
1\67.( 79.6 

" ... 
" " 14 .2 

..,., ... 
7OP.ft W. 
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" '" " 20.2 
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" " " .. " " ~ .. ... ,,., 
1(00.1 HI.6 
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" .... 
" " ~ .. 
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'" ' M 
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" " ,n, 
" " roo 

21&.7 
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MOMENTS OF INERTIA AND SEOTION MODULI 
FOR PLATE AND ANGLE 

COLUMNS. 

,~-, 

91.1 
I O,ut 
1]8.4 
131.6 

" HU 
" '''''' 
" 

169.0 
1!!O.8 
19'2.3 

" "" .. " ~J.I.3 

125.7 
14,';.1 

" lGU 
" " 182.7 

" '"'., " 218.6 " "" " "" " ,." "", BOU'> 
138.2 , .. , , 1i3.7 
1«1.11 "'., 
224.0 
2-10.0 
"M 
27U.'l 

"'" >S, .. " U 
.", .. "" .. "". 231.1 
2514 2 "'., " ,... .. "'" " :JOOO.~ m.3 

" ~1.4 321.1 
" M~ ' 342.6 ...,., 3m> " ... , "'., 
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CAMBRIA STEEL. 20' 

DIMENSIONS FOR Z-BAR COLUMNS . 

, • 
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DIMENSIONS FOR Z-BAR OOLUMNS WITH 
OOVER PLATES 
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PROPERTIES OF Z·BAR COLUMNS . 



208 CAMBRIA STEEL. 

DIMENSIONS FOR LATTIOED CHANNEL 
COLUMNS. 

j..·e·+-e-'j,. 
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PROPERTIES OF LA'I"I'IOED OHANNEL OOLUMNS . 
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DIMENSIONS FOR PLATE AND CHANNEL 
OOLUMNS. 
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DIMENSIONS FOR PLATE AND OHANNEL 
OOLUMNS. 
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DIMENSIONS FOR PLATE AND OHANNEL 
COLUMNS. 
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214 CAMBRIA STEEL . 

MOMENTS OF INERTIA A ND 
SECTION MODULI FOR 

PLATE AND OHAN· 
NEL COLUMNS. 
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CA14BRLA. STEEL. 

MOMENTS OF INERTIA AND 
SECTION MODULI FOR 

PLATE AND OHAN-
NEL OOLUMNS. 
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216 CAMBRIA STEEL. 

MOMENTS OF INERTIA AND *-, 
SECTION MODULI FOR • 

PLATE AND OHAN· 
NEL COLUMNS. 
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CAMBRIA STEEL. 

MOMENTS OF INERTIA AND 
SECTION MODULI FOR 

PLATE AND CHAN-

NEL COLUMNS. 
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241.3 
:l67.2 ".., 
BI~.O ...,., 
s.:.s.8 
&81.6 ..., 
427.~ 

25M 
2111.4 
OOU 
m . ~ ... , 
373.0 ... , 
~18..7 

""1.6 

.... , .... 
317.6 "'. ~.7 379.7 
3!>1.9 """ ."., ~2'\ .• 
.76.1 4·18.3 
518.3 47L~ 
661.5 49{.1 ... , 517.0 

217 

87.6 
~1.1 .... 
'" M.7 

'" "-, 
&2 
65.8 

"., 
43.3 

"'" 00.' 
03.' 
!1M 
00.' 
~ .. 
67.~ 

." ." 62.7 

'" , ... .. , 
'M 
70.3 
73.9 

51.4 
~., .... 
61.9 
G.;.1i ro., 
72.5 
'16.0 
79.5 



218 CAXBRIA STEEL. 

MOMENTS OF INERTIA AND 
BEOTlON MODULI FOR 

PLATE AND CHAN-
NEL COLUMNS. ••• 
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MOMENTS OE.: INERTIA AND 
SEOTION MODULI FOR 
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CAMBRIA STEEL. .., 
SPACING OF CHANNELS FOR EQUAL MOMENTS 

OF INERTIA ABOUT THE TWO REC· 
TANGULAR AXES 1-1 AND 2-2 . 
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••• CA MBR IA STEEL 

SAFE LOADS IN THOUSANDS OF POUNDS • 
FOR I-BEAMS USED AS COLUMNS WITH 

. SQUARE ENDS . 
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CAMBRIA STEEL. "3 

SAFE LOADS IN THOUSANDB OF POUNDS 
FOR I-BEAMS USED AS COLUMNS W ITH 

SQUARE ENDS. 
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••• CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 

FOR I-BEAMS USED AS COr.iUMNS WITH 
SQUARE ENDS. 
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CAMBRIA STEEL. 22. 

SAFE LOADS IN THOUSANDS OF POUNDS 
FOR I-BEAMS USED AS COLUMNS WITH 

SQU AR.E ENDS. 

Uao&d .. n Gor,l on'. Yonn"la J>_~~)1. Safety fador (. 

l+S!iOOJ .. 
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226 CA.MBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR LEAST RAOIUS OF GYRATION -++4. 
AXI' I- I. 

0000) 1 _ 1 
na.ed o n Oordo,,'. Formul" P -;-n2 L)1 

Saret,. Faelor" + 00(0)" 

~ "~~X ll' " .. 
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OAMBRIA STEEL. 227 

SAFE LOADS rn THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS. 

CALCULATED FOR LEAST RADIUS OF GYRATION ,-t++-, AXIS 1-1. 

n .... .. d 0 .. Gordo,,', Formul .. p - ~2~jf' 
S4r .. t7 Factor 4. t +-36OOOfi 

I .. enj,tth In Feet. 

~ 
,. 12 14 ~ 18 2. 22 2' 2 628 3. 3. 3. ----

n " " .. " · . · . · . 
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., 

I 
· . · . 

'" '''' '" '" ,~ 

'" '" · . · . 
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... 
". OAMBRI A STEEL. 

S AFE LOADS IN THOU SANDS OF POUNDS F OR 
, 

PLATE AND ANGL E OOLUMNS. SQUARE ENDS. 
CALCULATED FOR LEAST RADIUS OF GVRATION 

'+H-' 
AXIS 1· 1. 

n aled on DoNlon' . Form ul" I·----T:~)i 
8ft, r.,ty Factor 4. 1+-:11.1000.· ... .. .;:\1 ... ..... ... .... • lad; ... , L.c lIKt h • • .. ~ &Jn lia ,,,, .. 

lu F eet . - "'~ .. ~ ...... " lat·l . l lil z.t. 

1- --....:-~ s.. ,. I ..... ..... • • • 
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. '~ 
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" " .. 74.8 :!2.03 ,,, 
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CAMBRIA. STEEL. 2 2 • 

• SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS . 

CALC ULATED FOR LEAST RADIUS OF OVR"Tl ON . +t+. AXIS I-I. 

Uueu on G .. ~don·. For mul .. P~oc::')' 
I (12. 

Saret,. J:l'a<:tor 4. +S6(Wfi 

LenJrl h I n Feet . 

0 10 1. 14 10 10 20 •• 2' .0 .0 30 32 3' 

n " 
., 

" " . . ... .. .. 
" " " " '" .. .. .. .. ,,, "" " " .. .. .. .. .. 
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230 CA.II[BRlA. STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLEOOLUMNS. SQUARE ENDS. 

CALCULATED FOR L EAST RAOIUS Of GYRATION +t+-
AXIS I· ' . 

OO.. , 
D ... ed OD. Gordon'. I!'or ... ula l'_ i1zl)t 

s .. r.,t7 ' .. ctor 4. l+SI,IOOU" 
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CAMBRIA STEEL. .3> 

-
SAFE LOAD S IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLEOOLUMNS. SQUARE ENDS. 

",cULm o FOR ' ' 'ST RAO' U' OF .,"AT'O. ~ 
AXIS 1·1. 

' P~+-a- . -. B aNd on Oonl o n" Formula 

s.r"ty ractor~ . 

LeD l[th In Feet. 
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232 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR LEAST RADIUS OF GYRATION -+t+. 
AXIS 1·1. 

50000 1 1 
Based on Gordon's Formula P = (J2L)" 

Safety factor 4. 1+ 36000r' 

Siz. Siz. W.ight I A!1" Rad~:\fIRadiuS of Length. 
of of of Column Gyr&tion Gy:&tion i F t 

Angles. Plat... Column. Soclion. AIis 1-1. AllS 2-2. n ee. 
--'-In";ch:--.-•. --I-·In-c'h.-•. - Lb •. perFI. Sq. InS:- Inches. Inches. _ 2_ ~ ~ 
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62.0 
71.8 
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110.6 
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R.75 
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1.17 
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1.26 
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1.52 
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1.54 
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2.52 
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4.85 
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4.8l 
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6.59 
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6.52 
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6.39 
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7.45 
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7.40 
7.38 
7.36 
7.34 
732 
7.29 
7.27 

102 98 
126 122 
151 146 
174 169 
198 192 
221 215 
244 237 
108 106 
135 131 
160 157 
186 182 
211 206 
286 231 
260 255 
284 278 
307 302 

155 
185 
215 
244 
273 
302 
830 
358 

~I ~ 
260 
295 
331 
366 
400 
435 
468 
502 
535 
253 
294 
334 
374 
414 
413 
492 
531 
569 
607 
644 

92 
115 
138 
160 
183 
205 
226 
101 
126 
151 
175 
199 
223 
246 
270 
292 
150 
li9 
208 
Zl7 
265 
294 
322 
349 
376 
403 
183 
219 
255 
290 
325 
359 
393 
427 
461 
494 
527 
249 
290 
330 
369 
409 
448 
486 
525 
563 
600 
637 

, 

, 



, 
CAMBBlA STEEL. ''3 -S AFE LOADS IN THOUSANDS OF PQUNDSFOR 

pLATE AND ANGLE COLUMNS. SQUARE ENDS. 
CALCULATED FOR LEAST RADIUS OF GYRATION 

+H-' AXIS I- I . 

"''''' B lONd o n Gordon'. ]l'orlDula P -----riZL)t 

Safely Fllctor 4. 1+36000 .. -
Lel1Klh I II Feet. -. ,. ,. 14 ,. ,. ,. ,. 24 26 •• 3 • 32~ 

" " n ro " · . · . · . · . · . · . · . 
,~ " " 

., 
" · . · . · . · . · . 

'" '" M " " · . · . · . · . · . · . · . 
"" '" n, '" '00 · . · . · . · . · . · . · . 
m '" ,~ 13' m · . · . · . · . · . · . · . 
'" '" '" ", '" · . · . · . · . · . 
213 ,,. 

'" '" ),'",;,! · . 
" '" .. ~ '" " ~ · . · . · . · . · . 
'" liZ 'OJ 00 " " " · . · . 
'" ,~ '" n, '" 

,. 
" · . · . · . 

'" 1,,7 '" '" ,~ '" '" · . · . 
'''' '" '" '" HI 1~2 ,~ · . · . · . · . 
213 '''' "" ]7" ,m ,. 

'" · . · . · . 
'" '" 211) '" '" II. '" · . · . · . · . 
:r.s ,. "" 211'> "" '" m · . · . · . · . · . 
~, "" 2.'i1 2.J.J :lID . " , .. · . · . · . .. · . 

I 

Hi '" '" '" HI "" ~ .. 81 .. · . 
1'12 "" ] ;;'1 HI \:>1 12\ '" "" ,. .. · . ... '00 ... '" '" '" '" "' 116 .. · . · . 
'" 217 '" ,m , .. ,~ '''' n. 133 •. · . · . 
~j,'j 211 ,m 211 .. '" 1i6 ,,. 1M . · . 
'" "" '" 211 '" '" m '''' 170 . · . · . · . ... '" m "" .. 'n n. .. 188 . : · . · . · . 
"" '" "" "" m '" '" '" "" . . · . · . · . 
~ . " "" '" '" '" "" '" ZJI> • • · . · . 
100 ~, ." '" .. .., 

"" '" '" · . · . 
'" 17'2 Ir.-, '" '"' 142 '" '" US HI 'M. · . · . 
'" 

,. 
'" ", II. n' '" ". '" 1$1 n, · . · . · . 

218 ,. ,m '" n. "" ". 1i8 "., '" '" · . 

'" ", '" ,. ,. m 216 "" '" '" ,m . 

'" '" ". '" r" '" 213 .. '" "" 192 . . 

'" '" '" ... m '" ,n ,. 
'" '" '" · . '" m .. ,. W H' '" '" '" '" "" . '" '" ro, 376 .. ,m .m .. "" = '" · . « m '" "" .. 3;~ 1M '" 81~ '''' "" . .... 470 '" m '" ." ." '" ." .. ... · . · . · . .~ ." '" ... 419 "" ." ... "" '" '" I i~2 ,~ "" '" '" ~'17 "" ~, 

'" '" l';~ '" "" '" .., m ~, "" '" 211 "" "" '" "" 'M " "., 
:l'!I '" .. '" '" ZlS '" '" '" '" "" IW IS' 

"" '" "" '" ,~ '" ." ,.. r" "" '"' ~ '" '" "" '" on "" '" '" '" '" '" "" I ~ '" '" •• m "" .. "" "" "''' '" '" '" .. ~, '" t78 .ro ~, '" ." '" .. , '" .. .. " .. '" .. m 

'" 
,. 

'" '" .. .,. 
'" 417 400 3831 ~ 3:",0 8M 819 

'" '" "" ." "" ... '" «9 4.11 414 31 S(i2 &1[> 
~, .. ." '" '" H' "" 481 0163 4~i ! 425 407 S89 871 ". '" "" .. '" '" '" 513 491 4';4 'M ~.u 397 

I 



23. CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED fOR LEAST RADIUS Of GYR .... TION _ W 
B.~ed on (]Ordo:,:I:~':~Ula p~~ DT1-' 

7. .. .. .. .. .. 

Saret7 faetor 4. 36000'" 

.. • - ... • ...... 

.~.x.~ '.~ .~ " " " " 
" " 
:: ~ :: ~ " " " " " " 

, .. ~ .. .. .. .. 
:: rr .. I .. 

20. ; , .. ~ 

:: ~ .. .. 
:;fj .. \i 

... , .. 
100.2 
lIS.7 
12.J.7 
13M 

"" 1::.6.[> 
ISM 
1,6.8 

"' .. 
'" 107.0 

118.0 
1211..1 
140.1 
1M..! 

'"" "". 153.6 

.M ." 110.8 

'''' 1$.1.1 
14:;.1'> 
100.9 
111M 

"'" "" .,. 
102.0 
llU ,,., , .. , 
1{(1.6 
162.5 
174.3 , ... 
197.2 

23.78 
~.OO 
SO.~ I 

"." 86.61 
S9:ro 
eoo 
"." 49.03 
'"-00 

24.M 
~.OO 
$1.86 
&1.73 
S7.96 
41.2'J 
H .rP. 
41.73 
00.00 
M.OO 

".M 29.00 
32.49 

"'''' "." 4279 
46.15 
41MS 
52.78 .... ,.., 
".00 
&1.61 
87.23 
40.7'3 
.j.1.~'9 
47.71 
~1. 23 
64.65 "ro 

.00 . ... 
8.11 
8.1;1 
B.11 .. '" .. " 3.2JII 
'.V .." ,ro .m ... .... 
"" 3.14 
3.17 

'''' •. " ,,. 
2.9-1 
,~ .,. .m , .. 
'00 
S.lI .. , .. , 
.'" . .. 'm >0, 
,~ 

'.00 '.00 
'.00 ." '" •. m 

5.9'2 
'.00 

"" '" '''' 6.81 
." 
5.76 
$.74 .. ,. .... 
6.75 
6.73 
6.i1 
.00 
,.~ 

OM ." .00 

'" • .so 
u, 
' .M ,." 
7.51 
7.~' 
7.47 
7.41 
7.42 ,.<> 
7.38 

.." 
8.37 
8.31 
8.32 
'.00 

'" ." •. " 8.21 

'" 

Len"th 
10 Feet • 

289 28,; 
3'-'9 321 .. om 
407 "D'l 
4~6 4·1? 
-IS:> 478 
6:!} r.16 
Ii6t M:I 
{ffl 001 mo ~, 

m :!(II 
3010 ~; 
3S'l 876 
4ZJ 416 
46:1 4.)6 

"" '" 642 t.3:i 
fJoS2 5,1 
621 612 
Il59 6(>l 



CAMBRIA STEEL. '.6 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 
pLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED fOR LEAST RADIUS Of GYRATION +t+-
AXIII·I. 

ro... ' 
]Jaooed on Gordon'. ""ormnl" 1'-02Ti' 

Safet,. factor 4. 1+ 36000'" 

L enK"th In Feet. 

m r" "" .. "" 176 ." '" .. '" '" 
.,. 

~, oro '" '" '" "" oro M' '" .. '" '"' .~ '" '" .. '" r" 
. ro '" ~2 411 •• .,. 
'" ". .. m '" '" '" "" 5"11 612 '" '" ~, '" "" '" '" '" .~ "" .. '" .. '" 
'" '" r" "" '" "" '" "" '" "" 

,., "" "" oro '" ., "" ." 
"" "" .. , ~, 3il "" '" '" '" no <n .. .., 

'" '" '" HI '" "" '" "" ." .., ... 
'" OM 6-12 , .. ". '" ... '''' '" "" ." ... 
'" '" ". '" '" 4~1 

m m "" m .. ,. "" 3"'!; '" ." 

"" '" 
.., 

'" 3-15 
.~ ... ." '" "'" '" 4:;1 4~3 '" .~ 

ro' '" "" .m "" '" '" 521 '" '" '" 573 .. '" 
..., 

~I '" '" '" '" 003 oro "" '" .. .. "'" '" "" ", 
'" '" '" 

.,. ". 
'" '" 876 "" 

.., 
~ 427 '" .. '" 479 ' 00 "" '" '" 521 '" ". '" m 

'"' .M ,,~ '" '" "" "" t.iS om ~ 

'" '" '" "" ... 
"" Gn wi '" '" 



236 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS . 

CALCULATED fOR RADIUS OF GVRATION 
AXIS 2.2. 

D .. ~ed on Gordo,,'. For.nuh. I' 1+ ~~. 
Safe ty facwr 4. SOCU)" 

~ x ~~x~ rl 
:: :: ~ ,", 
.. " % 

" 

rr~n 
'~' ~ !' ~' " " " 
" .. .. 
.. l .. .. .. 
:: U :: Q 

" 

"" " '~" ' ~ 'R'! 
"" " :::: :: ~ 
.. " " ti 
:: :: ~ :: ~ ,," " 
".. " 

.... " '~"'i '~' ~ "" " 
:: :: h :: V. 

:: H :: !! 
"iI " \1 .. 1 " " " 

~. , 

'" "., 
~., 

'" (9.~ 

M.' ". 31.8 
37.7 
~ .. 
49.5 ..., 
00. 

"" 71.5 
~ .. 
«.2 
M. l 
~, 

M' 
7H 
~7.9 " .. 00.' 
~., 

(,~.4 

M.' "., 
71.4 
7U ",-.' .. , 

11)1.7 
11 2.8 
I:)) /I 
1~.7 

'" n .lI 
81.6 
91.4 

101.1 
lJO.5 
1'lO.2 
1:.>9.2 
lM,~ 
1 17.5 
11;6.4 

6.79 .. '" 
'" 11.53 

13.00 
l U 9 
IS.l» 
,.ro 
' .00 

"" , .... 
l ((iO 
16.17 
]7.B!! 
19.46 
21.00 
10.86 
1!.9S 
J.\.IY.! 
"00 
1~.{I'l ,,,. " ... 21,n. 
~61 
,,~ 

13.36 

"" 18.49 
21.110 
~." " .. "'" ,,~ 

83.11 
M.~ 
37.74 .. " 21.15 
2U~ 

"''' ".00 
32.48 
3.",.29 
S7.!l!I 

"'." 43.>16 
" .00 

1.21 
.. n .. " ,.., 
'" ,." 
1.43 
lAG 
1.49 
'.M ,." ". 1.(11 

'" , ... 
1.71 ,m 
1.70 
,~ 

1.76 
1.7l'l 
1.f!2 
'SO .." Uf.l .. " ". 
'" 2.13 
2.16 

'" '" ,." 
'" '" '.M ,." 
'" '" '" '" , ... 
'" 'l.U 
2.77 ,.., 
'" '" 

+H-' 
2.11 

"" ,." ,,, 
"" 231 

'" '" ". 
'" Z.8'! 
1.80 
'2 7~ 
2.;6 
'l.U 
2.72 
3.2> .. '" 3.21 
S.18 
S.1 6 
3.H 
812 
S. IO .. '" .'" 4.10 .. '" ' .00 
4.01 
• .on 
'.00 .. "' ." '''' 3.91 ,., 
6.01 .. " .. ~ .. " 'ro 
4.91 .... 
' SO 'M 
4.'!Z , . ., 

.. 
'''' '" 112 
Ir.] 

'" ,~ 

00 
11& 

'" '" ". '"' 2')1 .. 
M 

S2 51 
102 iOO 
I'll 119 
' ·10 131 
158 I5/". 
l i6 173 
194 1!lO 
9'l 91 

I II 113 
136 131 
J[oJ ] :;,'; 
liS 176 
198 196 
219 216 ,. '" '1:)1 2:>1 
134. US 
100 I ~~ 
185 18:\ 
210 :m 
Z\.-I ~n 
258 2;;, 
28'.! 278 
"" 00' 32!1 32 1 

"" '" 100 I£.."> 
198 196 

'" "" "" "' 291 ~ 
8:!1 3m 
1151 :).19 
881 378 
410 41)7 
439 4:16 
467 . " • 

,~ 

'" "" '" '" "" .~ .m 
'"' .. ~ 
"" 



OAMBRIA STEEL. 287 

SAFE LOADS rn THOUSANDS OF POUNDS FOB 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS. 

CALCULATEO FOR RADIUS Of QYRATION 
AXIS 2·2. 

Da,ed o n Oordon" Formula 1>(OOU~r 
S.re t7 r...,tor '- 1+-911000" 

10 U 

" " ~ .. 
1I0 113 
1~ 130 
Ul Hl 
101 IGS 
l lW UIO 

" .. 111 lot 
I~ 129 
1.~2 H~ 
17'1 1(;9 
1!I'.l 188 
212 'NI ,. '" 2~~ 2 11 
131 1:!9 
l~ 1$3 
U!O 177 
21M ~1 
2!8 2:l1 
2.>l! '-11 
27~ Z;O 
297 m 
1:0 114 
~, ..., 
1113 161 
196 1118 

'" '" '" "" ." '" SI8 SIS 
34& 542 
87:; 871 .. '" 432 ~Z1 ... '" Z!4 m ,.. '" 
'" '" .. "" '" ... '" '" '" '" '" '" ..... 
.~ .. 
~ ['(;1 

J:.,eugl.h In Fcet. 

16 18 20 2 11 2"~ 28p!-0 82 3 4 au 
74 'i'2 691 ,.. GS 00 r.8 (,5 /ill 
112 8ij 8.')\ 82 78 7:1 11 G8 &I.. •• • . 

tOO 101> WI 'III ~ 881 !:' 110 16 . . •• . . 
1::l6 I!!l 11 1 !!ll 1 1011 .J:: '1'l 87.. .. •. 
H2 ITo 131 I IHI !~ 10$ 118 .. 

'~F 
. . 1: : 

1118 I!.!I It 139 ~!3J !fl 1; 1l~ 1O'j . • 'I 
171 187

1 
I llia 1:: 1 -:: 132 12.'1 lUI . • • •• . 

.. "1!81 7'9 .i7 73 'II liB 6"> lIS W 68 
1011 100 1 r, 01 87 8C .!'ll;I.i'<I i1. 121(1 123 11 lib 112 108 ICH 100 8C. .. 
l.wl H2:i ~37 1S3 1211 11M 11. Ill. 110 I 101 m' .. 
1M lGO~ 151 l~ I I. 129 1241 i~lg 114 1 • • . 
1l!3 1<$ Ii 167 162 1t.6 1:.0 I~. 138 I 126 1~1. ,. 
:m 196 I l Si 178 171 1M 158 1M 14:; 139 13't . 
'U.I 2H 207 2((l 193. 1116 l i8 171 1&1 1,~7 l!iO IH. . , 
2.17 2.11 W 216 208 :lOO I9'J 1St 177 1(i'J 161 1M. •• 
12(1 I~ 12t1118 Ill> 111 1(18 II» 101 98 94 01 8S s:; 
100 147 14t HO 136 132 I~ I~ l' 116 11'2 11)8 !~ 100 
1'14 1<0 IU 162 1M 1M US IU I.:W 1501 129 12~ !~ II~ 
107 198 188 1st 178 171 168 16'! 1li7 1:.1 146 H I 1M 130 
ZD 21 21.0 ~ 1911 US

I 
~t87 181 l1:i

llli
lOi 162 1:.6 150 I~ 

'" 1 i '" ""I ~18 21 Ii» I I ), 1, 1M 1:.9 
2m ~ 2l,', 1 !' 2'lI '216 :u 2011 ~94 18'i' 119 173 
W 2i3 26/) 2fi81 ~ I ~I ~ "'I ~17 2111 193. 1116 307 300 293 2!j,,'; 2761 !8 2-1 1 j ~ 2111 199 
" l ilru3(H~I~T. 2:17 1 =2::11)211 
100 Iii LjOI ~ 150 H 10401 !~} UII 134 !~1 128 1..'" 121 
1'30 IS:;!;-; 119 17~1 171 !;:: 1!&I llO' !.-: I:" loCS 1« 
2Z1. '218j nf 211 'Jilt 20.11 liIlI l !~ 1 IMI ~81 H 171 lU 
2:(l 24~1 s.&3 ZW

1

:' 2M 22:l1 !7: 21 21 199 It!. 189 
280 Z; 272 2iJ1 2:11 2::>1 2\6 210 2:H 222 216 210 
809 1IOO.:lO 29.'. 289 2S3 277 271 2IIl> 258 2.">1 2t5 238 m 
S38 833 s:!8, 8Z.t 316 IKI!I 30S 2!iI6 281l ' ;;_ 2741 ~2G7 260 2.">2 
8f,(I 861 s.'i6 M9 342 11M S28 8m 812! ..... 2M :lSI 273 
~ S88 362 117:; 3M 800 &'i2 SoW 83G 8'17 81 SIO SOl 293 
421 m~: ofOl 393 ss:. 'f!J S68 I:i9 SC() I ~ 831 SZl 313 
44" .w~ 4M~ 427 U8 410 :::: $lll 881 871 1"'" m M2 332 
2'.!1 218 21 214 211 2118 I!).'I 20'2 199 196 j: 189 IS:; 181 
2'A 2:}S 2M 2-&8 2l,', 242 238 ZU Zll zn 223 218 214 210 
'l9t I ~ 28.'1 , 28'2 278 27( ' Z; 266 2fl2 257 ~ :us KI 238 
S2:i :t.!2 319 3ll> 311 3071 !!02, r ,.. .. ""I W 272 2G6 
"" I ~' &S!l:w! M4 33SI SI4 323 SUI 812 100 2!U 

893 II8S SSI 1176 11711 ~ 3-:.s1 ~' ! ='1 r """ 4:!'1 422 418 41 " 402, 396 m, S5/i s.n 
((I) I;;::;; -'50 "., 43t 43:3; 4';!jJ' 41 412 8'l7 382 117~ 
492 1 487 4'l:!1 .ii' I ~' 46.3' " 1 4 4~1 i~ 1 ~n 408 400 
Y'A 61 M31 60:' ~: 011!6 ~ "'1 ~ 4 -t3C 425 
r.:.II c{;1 6H, 638 :;on: 616, "" 611"'" 4, 460 @ 

, 



238 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR RADIUS OF GYRATION 
AXIS 2-2. 

Based on Gordon'. ForInuJa P=;. ~~),. 
Safety factor 4. + 36000 ;Z 

Size Size W.oight ~fa ~~~\f Radiu~ of Length J 
of of f Column Gyration Gyration i F t 

Angles. Platos. Column. Seotion. his 1-1. A.IlS 2-2. n ee. 
~~ ~ Lbs.p"rF~ Sq. Ins. Inohes. Inohes. ~ _ 6_ ~ 

4 
" 
" 
" 
" 
" 
" 
" 
" 
" 
~ 
" 
" 
" 
" 
" 
" 
" 
" 
" 
6 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

x3 
" 
" 
" 
" 
" 
" 
" 
" 
" 

24.8 
30.9 
36.6 
42.3 
47.6 
53.3 
58.6 
26.4 
32.9 
39.0 
45.1 
51.2 
56.9 
63.0 
63.7 
74.0 
39.4 
46.8 
54.1 
61.4 
68.7 
75.7 
82.6 
89.5 
96.0 

103.0 
47.6 
56.9 
65.9 
74.8 
83.8 
92.7 

101.3 
109.8 
ll8.4 
126.5 
135.1 
64.7 
74.8 
85.0 
95.2 

105.3 
115.1 
125.3 
134.7 
144.5 
153.8 
1632 

7.29 
9.02 

10.73 
12.40 
14.00 
15.61 
17.19 

7.75 
9.61 

11.44 
13.27 
15.00 
16.73 
18.44 
20.1.5 
21.75 
ll.49 
13.73 
15.90 
18.00 
20.15 
22.23 
24.24 
26.25 
28.24 
30.19 
13.98 
16.69 
19.36 
22 .00 
24.65 
27.23 
29.77 
32.29 
34.73 
37.23 
39.61 
18.98 
22.03 
25.00 
27.99 
30.94 
33.86 
36.79 
39.61 
42.44 
45.24 
48.00 

1.19 
1.22 
1.25 
1.28 
1.31 
1.34 
1.37 
1.44 
1.47 
1.50 
1.53 
1.56 
1.59 
1.62 
1.65 
1.68 
1.62 
1.65 
1.68 
1.71 
1.74 
1.77 
1.80 
1.83 
1.86 
1.90 
2.03 
2.06 
2.08 
2.ll 
2.14 
2.17 
2.20 
2.23 
2.26 
2.29 
2.33 
2.51 
2.54 
2.57 
2.59 
2.62 
2.65 
2.68 
2.71 
2.74 
2.i7 
2.81 

3.25 
3.23 
3.21 
3.19 
3.17 
3.15 
3.13 
3.31 
3.28 
3.26 
3.24 
3.22 
3.20 
3.18 
3.16 
3.14 
4.09 
4.07 
4.04 
4.02 
400 
3.98 
3.96 
3.94 
3.92 
3.90 
4.95 
4.92 
4.90 
4.88 
4.86 
4.84 
4.82 
4.80 
4.78 
4.76 
4.74 
5.85 
5.83 
5.81 
5.79 
5.77 
5.74 
5.72 
5.70 
5.68 
566 
5.64 

90 
112 
133 
154 
174 
194 
213 

89 88 
III llO 
132 130 
152 151 
173 171 
192 190 
212 209 
96 95 

119 117 
141 140 
163 161 
185 183 
206 204 
227 225 
248 245 
268 265 
142 141 
170 169 
197 195 
223 222 
249 247 
275 273 
300 298 
325 323 
350 347 
374 371 

173 
206 
239 
272 
304 
336 
368 
399 

'1
429 

. 460 

. 490 

, 

, 



OAMBR IA STE EL. 2 .. 

S AFE LOADS IN THOUSANDS OF P OUNDS FOR 
PLATE AND ANGLE OOLU MNS. SQUARE ENDS. 

CALCUUlTEO FDA RADIUS OF GVRATION 

+H-' AXI S 1·2. 

Ba.ed 0" Oordo,,'. Formul .. P,,; ~~)i' 
s"r., t,. ,""Ior 4. + 311000.-

Len a;rth I n Feet. 

'" " " 
, .. 

'''' ". ,~ " n9 m ' U " Jl9 ,~ '" " '''' 
,., ,m '" ,~ '" '"' , 1~1 '" .. '" '" '00 

" " 00 , " '" '" 112 " '" ' M '" I 
, " '" '" '" 

, "" '" 178 '" 
no 

~, ,~ ", , '" '" '" '" 'n 
N2 "" "" 

, , , ,ro 

'" ~, "" "" ,~ '" m , ". 
'''' "" '" 

, ,~ ,,, 19'~ '"' 
, '" '" '" '" '" 21:; '" "" 
, ,., 

"' ." "" 
,~ 

'" '" '" '" '" ... '" 1 :.11 '" ... ... '" 
, 

'" "" 8M '" '" I Tl on ". , '" '" "" "" 
, "" "" '" "" " '" '" '" "" '" .., .. ". , 

I ~' 
u • 

'" "" ." , , "" '" '" '" '" ... .. ,., ''" ,. ,~ ,~ '" '" '" «. .. .. "" 478 

I ~I iii 
'" "" '" '" 

, 
I ' " 2"12 '" '" Iml '" ." "" ... '" '" ... 3-12 

, 
'" '" .. ,~ 

I ~ 
", , .. .. , '" 

, , '" ~ 4~ 1 ~~!) '" '"' 4b7 '" , , .. , 
rm {>2I 0 18 

,,, 
." '" "" '" 000 ... '" ... 
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240 CAMBRIA STEEL. 

S A F E LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS. 

CALCULATED FOR RADIUS OF GVRATION 
AXIS ] ·2. 

~ Slu,·, lI'';':kt ':r..Ji:' of bdlu 01 LellK'U, 
.. 01 Ilol... G_" GJn!.loI • F • 

:=::i'~.~"'~=:I:J"'~"'~= Col.... IooIioa, .lIla ' . L ".~ •• ~.;.+.n~ •••• ~." I.... 1KMi. Lk,..h. ".1-. i ..... lMMo. _ . ___ . _ • • 

3 
" " 
" " 
" " 

• 2~ " ~ 
" ~ :: J! 
" II :: ~ 

lO ~ X§ " " 
:: ~ 
" !} 

~"'r:x ' ~ ':: '~y' ".. " 
" " " " " ".. ',', In " " " " ~ " 

~ , ~ '~ "! 'I :: :: ~ :: 
:: :: ~ :: 
" " ti " 
:: :: p. :: J 

" " 
" " " 
" 
" 
" 

" 
" 
" 
" 
" 
" 

T'i 
~l n 
'3X'~ " " 

" 
" .. 1 
:: ~ " 
" 
" 

" 

" 
" " 
" 

' ,!' i " " " 
" 
:: JJ 
" " " 1 

,., 
"., "., n .• 
51.0 
~7. 1 n. 
~ .. 
3,",.0 
41.(1 " .. ~., ." &7.S 
7M 
79.1 
41 .6 
49.3 
~7.t 
61.1I n, 
~. ..,. 
~., 

lOI.S 
108.9 

49.7 
M' 
M.' 
78.2 

'" .... , .... 
lI49 
1239 
13"l.:; 
IliA 
"., 
n.' "., 00' IO'J.6 

119.8 
I 3jM 
ItO.2 
1[Jj),4 
100.2 
1;0.0 

'.7'9 .. " 11.48 
13.28 
15.00 
16.,4 
18.4<1 
." 

10.2·1 
12.19 
14.15 
16.00 
178(1 
19.69 
2U3 
~." 
12.11 
14.48 
UJ.77 
19.00 
21.27 
~.n 
2;).6\ 
27.75 
"M 
31.94 
14.61 
l7.41 
IJ,I.U 
".00 
21:18 

"." 81.15 
93.79 
~.~ .... 
41.49 
19.73 
".00 ".00 
:!!l.ll 
82.19 

"" "''' 41.23 
4U 9 
47.11 
"'.00 

,,. 
1.]8 
1.21 
},21 ,m 
, .00 ,." 
.." 
1.42 , .. 
' .n 
Ul 
'.M 
1.67 
,.or 
,.ro 
, .~ 

1.61 ,." 
1.00 
' 00 
1.72 
1.75 
US 

'" ,." ,." 
'" "'" "" '" '" "" "" "" 2.24 

"~ 
"" 2.49 
2t>"l 
"M 
"" "00 "m 
"00 

"" 2.7'.! 
:!.:;5 

,.'" .... 
'''' (.01 
• .00 .. " •. '" 
4.13 .n 
<0. 

"" ,." 
'.00 
(.01 
'.00 
.~ 

4.91 ,.., ,.., . .., 
". (.81 
m 
( .77 ". (.>2 
6.77 
6.7:; 
6.73 
6.71 

'" ,ro ,." 
'" .00 
,.~ 

.~ ... ", ." 
'" , ... 
6.57 ,." 
6}.:l 
6.51 ,." ." 

.. 
n' 
'" '" '" ." 

'" ,OO 
,~ 

!(il 
1,5 ". z., 

'" '" m 

.. .. 
118 117 
HI 140 
163 161 
18:1 1!l3 '" .,. 2Z1 2 
102: 101 
1~ I~ 
I(i() 149 
174 172 
197 1% 
Z!O 218 
212 240 

"" '" '" '" 100 1-19 
IN 173 

"" '" zu zu 
"" >;, 
M '" 817 31 ~ 

'" '" ~. '" .. .,., 
,or 
", 
"" "" ." 
'" '" ." 
419 

'" 612 



CAMBRIA STEEL, 

SAFE LOADS m THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS. 

CALCULATED FOR RADIUS OF GYRATION 
A XIS 2·2. 

IJa~.,d o n Gortl o ,, ', F o rm ul,. I'-;_~~)I 
8"r"l,. r .. etnr 4. +S6jjij);i 

Lellg-th I .. Feet, 

12 14 16 18 20 22 24 2~1~2S 3 0 8184 36 8 6 40 
(H 92 91 90 SS tn l~ 83 81 9l \"8 76 74 n ,0 

116 11$ 113 lit 109 101 I IIH 101!16 94 QI 89 86 
ISS 136 1:1.5 132 130 1:18 !~2j 123 1:'0 !g17 11 i ~n !~M !~""" 100 1&8 100 1M 150 I"'" I ' H 1381 I I I 1 118 
181 179 176 I,a 17(1 167 1M 160 1$7 153 119 I In 138 13.1 
~2 199 196 lila 190 186 183 !!~ 174 1-;() 1611 I 1~7 153 HI} 
l!2'J 219 216 21a jJ)9 203 3>1 I.. 192 187 182 118 113 168 163 
100 99 !17 96 9-1 IKJ QI 89 87 86 83 81 .. 77 7~ 
12\ 122 12\ 119 1]7 Ur. 113 110 100 100 100 101 !16 % IKJ 
117 146 141 HI 1S'.l 137 13-1 !~! !~ I'lr> 122 119 116 113 110 
1,0 168 166 1&1 1&1 1M I~ !'!; !:!l 1"" 141 138 ~34 13\ In 
100 191 188 IS.> 182 179 1'1~ 11 !:.'! 1&1 160 100 I 148 144 
21(1 213 210 'lf11 aJ3 1 !.'!' 195 191 181 183 178 174 I 1M 160 
ZI8 235 231 Z:S 22\ 1 ~ 2(.~ 211 :I061:1J)1 196 191 I 181 176 
Z"fl 2.)(; Z">2 218 211 239 23:i 230 224 219 214 201 200 197 19l 
2I)(l m r.s 26iI 261 200 2M ~18 212 Z.\6 231 22:i 219 2lS :m 
1-18 117 lIS II I 112 I 138!~ 134 132 129 127 ] 2j 1'22 I:!O 
176 l'i5 173 17] 169 !~7 1M !::: 100 157 1M 151 HS 1~ HZ 
21)1 X1.l 'AXI 100 196 l'!: 191 ISS II(. 18'2 17 17$ 172 168 1M 
ZI2 230 2::lS ~ Z.!2 :m 21 2\3 21 3)6 M 198 196 191 187 
ZW "157 2M 2';1 248 1 ~I;' ~~ 'l33 23-1 230 2!& z!tl lii217 213 201 
286 ~ 281 217 'lH, 262 z.:.8 2M ZIt 2-1-1 §'" m 
312 310 :!OO $W 299 2\11 286 282 m m 266 l!tIl 2SO 
338 ltl.'> 332 3:l:8 3"U S-~ 315 310 Ill(; m m 2SI:I 282 m 271 
8&1 361 357 3-.">3 3l.t1 3H S39 S3-'I 328 S2'l 31 310 BOO Z17 291 
m 3&(; S82 317 373 367 36"l 3:>6 s::;o 111 331 331 S2I 13~17 310 
180 178 117 176 114 173 Iii 100 167 11» 1m 100 1(i8 1 153 
21~ 213 211 210 :108 206:D1. at.! 199 197 It/. 191 ISS I 183 
249 2~7 u.; 213 2U 239 Z.\6 ZWi ;5!.1 'l.l8 22:i 2.'2 218 215 212 
283 281 To'.! 277 274 271 200 ~I :':': ~ 25$ 252 248 2 1-1 210 
SUI 311 312 1m :m II(H 800 'NT 293 !:~ 2811 281 217 m 269 
319 M1 3-t5 312 S39 lISt) S32 82S !I:lI. S~ S15 811 !06 301 2'.)6 
382 SSO 317 371 3'10 1!ii7 36.'1 3G8 351 :).19 M:> s.IO S34 3:!9 321 
41 ~ ~12 409 4OC> 402 S9:.J 389 3&1 ~ 373 868 S62 3[,7 351 
~16 413 410 4:16 43"l 428 423 41$ 413 40'1 3ge 890 3&1 378 
478 47~ 471 461 -«13 4.J8 4M 448 44 . 43$ 490 424 417 411 4(H 
50') 606 00"2 4'.1S 4!1S 488 W i ~ 471 ~M <4M 4.'i1 f4l 437 0) 

;g ~~ ~~ ~ ~ ~gl 2Wl ffi~~~~'2211 ::~ 
321 319 318 81& 314 311 1m 806 ~300 m 2'J4 291 287 284 
;j.j9 S:>7 S5(I 3-."4 3M !ilM8 $(6 3~3 S33 S29 m 321 317 
397 3'J.; 393 S'.ll 38S 882 3'1 Si5 Si I ~J ~ 3!,g ~ 351 
43,) ... 13 490 (28 ~25 0121. 418 4]4 411 400 1 ~ 393 SS8 3&1 
4l'2 47(1 467 41>1 461 ~7 4S-I 0&501 ~~ 4~ 1 4 1 ~~ 421 421 -tUI 
50') 500 :.os C(l(I 497 493 4S9 4'l1>! ~ 47$ 4701 ~ 4W 4M 448 
615 ~2 539 6.'111 63"l filS 624 $19 514 509 001 498 4 • 48!1 .so 
681 bj'8 r.7$ [>'11 567 foG3 [{ij r..:;3 Mil to4.2 ~I $31 $21 6111 511 
617 613 610 006 6O'l WI m 687 flB l 57 Ci(l9, 003 556 519 M2 



• 42 CAMBRIA 6 TEE L . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE E NDS . 

CALCULATED FOR RADIUS OF GYRATION 
AXIS 2·2. 

n a8 .. d on Gordo n '. F o rmula P_~~. 
Saf .. t,. factor 4. l + MOOOrt 

of rl of CoI"1l1. G .... 'ioa GlrUioD. J.DcLoa. n.1II. 0.1 ........... .w.,-H hill-%. III Fecl. 
Silo SI.. I"'" 21"''::' .... 0. LeD~"O 

-----r.<~~Lbo.,.. '" "". I_ ,:~ , .... _._ ~..!2. 

a x 2~ x ~ "'I 28 2 8.29 1.12 4.87 100 IO'! 101 ".. " $;.2 11).27 1. \1'> •. 115 lZi l W 126 
".. .. 41.7 12.23 1.17 4.83 1 ~ 1 1M 100 
.." " 48.3 14.15 I.:» 4.81 171> 1 7~ li~ 
".. .. M.4 16.00 1.23 4.78 199 196 l 'i'1 
"" .. 61.0 17.86 1.26 4.76 22"1 2:!1 219 
.." " 61'. 1 19.69 1.221 • . 74 :u:; 213 242 

3~" 2""~ 1 2 I ~ !!!I.II 8 .• 5 1.3..) 4.9 \ l~ 100 
.... " ~37'2 10.86 US 4.92 liJ.I 134 
.... .. 41 ,\ 12.94 1.41 4.90 100 169 
"" .. M. l 11'>.02 1.43 4.88 165 18-1 
.... " 58.0 11.00 lAG 4.85 210 2119 

:: :: t: :: ~:~ ~:~ l:~ tft ~ ~ 
.. .. II" 7lI.\ ZLOO 1.1)(i 4.79 283 281 
" " Yo " • M.2 21.75 I.M •. 77 3Q6 3(H 

~ '~ ' ~ '~' g ~! ~I !I!i i ~ 
.. .. ~ ~ 99.7 29.25 I.i. :;.57 3063 3(;1 

:: :: n :: Yo m:~ ~:~ :~ ~:~ m !t: 
~ X::~ " i 1::"1 ~H ~:~ iu ~:~ ~ .." .. 81.6 24.00 2.02 G.f>!! 297 
.." .. 91.4 26.90 2.06 6.00 933 
.... " 101.2 29.73 2.08 6.48 SG8 
"" .. 110.6 :I'Ll'>!! 2.11 &.46 .0-1 

:: :: {j :: 11 !~:: ~~ ~l! ::ll il1 
" " 1 " a H7.8 43.86 2.~ 6.31 &7 

00.8 21).48 2.42 7.49 

" 
80.8 23.78 2. ~4 7 47 
91.8 27.00 2.47 7.45 

ICI'!.8 ~.21 V iO 7.42 
Wt9 Itl. H 2.M! 7.40 . 
121 5 86.61 2.:.5 7.38 

" " " 
131>.5 1I9.79 2.:i8 1.a6 
1"'5.7 ~2.S6 2.61 7.:\01 
l!ii.4 ~.9.j 2.&4 7.32 

" ! [roll ~ 4.' .9'.1 2.67 7.~ 
" 1.6.8 1I!.W 2.7(1 7.27 

" " 



OAMBRIA. STEEL. 243 

SAFE LOADS ill THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE OOLUMNS. SQUARE ENDS, 

CALCULATED FOR RADIUS OF GVRATIOH 
AXIS 2·2, 

U&86d 0. Oordou'. Form,,", 1'-; ~~)" 
Safely Cactor 4. +seOOO'" 

J..euglh In Feet. 

E- 14 16 18 20 !~2 24 26 28 30 32 34 36 38 40 

101 100 99 98 '11 i» 93 91 ' ~ SS 86 55 83 81 
12S 124 12J 121 lro 118 11 11~ 113 Iii 1011 1M 106 !~ 101 
149 147 146 1.j.1 143 141 I L31 I!Mj ~8Z 100 12'1 12:; !~ lro 
172 In 169 167 165 1m 100 158 1 150 147 H4 141 138 
191) 1~ 191 189 181 1M I I ~ 11710 178 no 166 163 !!!O 1M 
218 216 214 211 :m :lJ6 a:J3 1 I 1~ IS9 185 182 !~ 174 
~IO 238 ZJ.'j Zl3 W 'l!n 2'13 21 21 20l :»I 200 191> lll'l 

107 I()& 106 I~ 103 101 1 Y; I .~ .r! 95 9-1 92 00 88 81 
133 lSI ISO 129 lZi 1261 12..1!;: !; lI8 116 114 m 110 1M 
I~ 157 15S I~ 152 100 14ij 14;J ~'I: 141 1:18 136 133 100 128 
183 181 180 Iii'! 17,', 173 111 168 1 163 100 157 1M 151 148 
'»1 :lJ6 :»I ro1 199 196 Ii» 191 1 184 181 178 174 171 l G7 
232 ZlO 'rZ'I 2Z) ti2 219 21 213:m 200 202 198 I!).I 190 1M 
\!>.~ 253 2'>1 248 24,', 2-&21 ~I ~ 231 zn 222 218 214 210 :u; m 276 274 270 261 261 2f.i1 2-&7 242 238 233 'r28 m 
302 m 296 200 2S9 285 281 m 2T.! 261 M.l 2>57 25'l Zl7 211 
156 156 )$,I 1M 1 ~2 1.:.0 14 147 1~ 14~ H2 HO 131 1M 133 
181 IS:; 1M 163 181 £21 jii171 17,', 113 111 169 160 1&1 161 159 
216 m 213 212 210 """ a:J3 rol 198 1M 193 190 187 184 
3f6 214 212 24() 238 236 233 ZlI 228 'l25 222 218 21~ 212 20'1 
275 m 271 '2ffi 266 2l'l3 \!J61 258 254 2M 248 214 24() 236 Zl3 
1kXl 001 299 29& 2'H :191 2S6 284 281 '117 'll3 \!J69 2t'6 '261 ~7 
331 829 3Z7 3'M 3'21 318 3H 311 '1m :.-.!S 296 2!H 289 'l&'i 280 
3:>9 &;1 s,'>-I S:;1 348 1 ~' U :uo 33(1 332 ~~ 3';)3 818 313 308 1kXl 
386 Il$4 SSI 378 314 8M 36Z 8.">7 S52 Ml 842 S37 831 326 
413 411 407 404.fOO S'92 387 8S2 877 371 8M S(i(l 8.').1 S48 
ISS 181 186 1M 181 1P1.! m 171) liS li6 17~ 172 170 166 16(; 
2U 223 122 221 219 218 216 2H 212 210 20'1 2.l5 :om rol 198 
2(i(l 259 2S8 z:;II ~ 252 2f.iO 2>18 246 243 241 238 2M 238 230 
2916 M 293 291 289 267 2S5 2'l2 279 m 274 211 261 261 '261 
831 8:» S2I'l 3215 3'21 821 ~18 316 813 $()9 906 303 299 ~ 29'l 
8M S&I S62 sro 8.">7 s;.;; 8.">2 M9 ~ 342 S3S S34 sao 826 $22 
400 8'.l9 396 m $')1 386 385 381 878 SH 370 lI(,.'; 361 3.'>7 8.">2 
435 432 4!lO 4Z7 ~'.l4 421 4171liil4 ~IO 4(f; 4()1 396 892 381 882 
4G8 of(i6 463 4(Al <4.57 453 @ +II W 432 427 422 416 41l 
002 (91) 400 493 489 486 481 471 41'2 467 462 4t.o7 <4.51 446 44() 
(o3t b32 f/.!9 62.5 621 517 613 008 IiOO 498 492 .m 481 47~ 4G8 

2.j3 2>2 2>1 250 2~ 247 245 !2H 2421 if 238 236 234 232 'l2'l 
~ 293 291 290 288 ::!81 285' 281 276 274 2721 E: '"' 
!l3l, 83S 3:11 S30 S2S 3::l6 821 31 317 514 312 $()9 300 
3'74 3'73 3'71 369 S67 365 363 ~I *' lw.! M9 M6 M2 33'J 
U4 412 410 400 4()6 401 <101 3'95 Il89 385 8S2 378 374 
453 ':;1 419 HI 445 li 43') 436 4!13 4. 4\!J6 42:2 418 414 410 
'!";! 4W 0188 48Ii 483 4 471 4731 ~4' ~~ 462 4Ii8 453 449 4U 
500 ms 526 523 ~ro 617 IH4 610 i 498 493 489 .f84 479 
008 :;Ge !163 MI MIl M4 551 547 54. 638 533 Ii29 ~ 618 613 
(i(l6 lOS 001 MIS Ml5 59...!.I:,s'1 :;sa 678 674 ~ 663 M8 6W M7 
643 &IJ 638 6:H 6:11 W' Ii23 618 614 ro3 M8 W2 5Ii6 61!0 

• 



24. CAMBRIA STEEL. 

SAFE! LOADS IN THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

CALCULATED FOR RADIUS OF GYRATION 
AXIS 2- 2. 

n .. ed on Gordon" Formul ... J> __ ~~)I 
SAtet,. l' .. ctor~. 1+-9!l000" 

.. 
" .~ .... 

..... 10 1 2 

---1----- ---
7 .. .. .. .. .. .. .. .. .. 

':'~ .. .. 
:: ~. .. .. 

.. .. ~ " 
~ ,,~J{~Q l~ "~ 

""H .. :: :: !l~ :: ~ 
:: :: ~ :: 
7 .. .. .. .. .. .. .. .. .. 

2~' 1 .. .. .. .. .. .. .. .. 

... 
"" "'" 113.7 
l~U 
13.">,3 
U5.9 
1;;6.1'> 
100.6 
176.10 

"'. "'., 
10'1.0 
1IS.0 
121U 
111M 
151.4 
16:H 
17:\.0 "". ... 
~. 

110.8 
122.3 
13-1.\ ... , 
151:.9 

"'" li9 .. 1 
100 .• ... 
l{1'l.O 
114.7 
12U 
13S.7 
100.6 
16:1.6 
IN.S 
1$.).$ 
197.2 

"'~ ~.OO 
,,~ ." . M" 3<1.79 

-42.00 
.j.j.98 
~9.00 " ... 
~.~ 
0><00 
81.00 
81.73 
~.~ 
4t.29 
«." 
~7.73 

"'.00 
".00 

~." 
~.OO 

"''' 8S.98 
~" 42.79 .... 
~9.48 
fJ!!.~8 
.. 00 

,. .. 
00.00 
1tI.6\ 
S7.'l3 
40.73 
-1-1.29 
47.77 
51.23 
M.M 
""00 

''" . ... 
'" 3.13 
3.17 .." 3.:&1 
'.00 
3.20 
3.32 

'.00 
SJl'2 
'.00 . ... 
8.11 
S.l f 
8.17 ." .. ~ 
'.00 
.M 
,~ 

'.00 s.re 
'.00 .. '" .. , 
8. 14 .. , 
"" 'SO ", ,oo 
.." 
'.00 
'.00 
'.00 

'''' 3.12 . .. 

675 
on 
6.il 
'.00 .. " 6.61 
•. m 
'.00 
'.38 
8M 

'.38 ,." 7.:>3 
7.M 
7..19 
7.47 
7.11 
7.42 

"" ,." 
.." 8.31 .. " •. ~ .. " ." .. ~ 
.~ 
8.21 
8.19 



,. 
OAMDRIA STEEL. 24' 

SAFE LOADS rn THOUSANDS OF POUNDS FOR 
PLATE AND ANGLE COLUMNS. SQUARE ENDS. 

C .... LCULATED FOR RADIUS OF GYR .... TION 
AXIS 2·2. 

llA~ ... l on Gordon'. l!'o"lDnla l'~ ~~)1 ' 
S"fel .1 ]'"acto .. 4. + 36<K.iOri 

LeuK"tb In Feet. 

14 16 18 20 22 24 28 26 30 32 3 4 36 38 4 0 

'" "" .. '" 376 873 
416 HZ 
0&5(\ -!:il 
494 49(1 

'" "" 571 iKo6 "" ... (;.16 &11 

314 813 812 310 SOO 006 
&'i8 &"iG 8:>1 3:i3 &:;1 &lS 
401 S99 s<J7 $'!IS m 890 
413 4 II "'I'J 437 oUt 432 
ojS.,J 0183 oiSl 478 476 473 
fill m M'.! 519 1'>16 613 
{)(l8 M6 663 !iOO 507 M3 
i509 W7 001 601 !i67 &:13 
&".0 617 6 14 &11 m7 G33 
600 (181 6S-1 680 676 672 

3'1Q I!'ffi 3:J.I S22 821 319 
3, 1 S70 368 867 S6S 363 
41 5 414 412 411 409 «11 
460 4,j8 ~ 4.J.I oI.~2 .. ...:l 
003 rm W) 4!W!1 4% 4':13 
6 17 M5 M3 611 5a8 ros 
1)00 5e& 1i8:i 683 680 lin 
&:l 630 628 625 r.~ 619 
6;'1 6n GiO W1 6tH 600 
717 714 71t 708 M rol 



,4' CAMBRIA STEEL. 

SAFE LOADS rn THOUSANDS OF POUNDS 
FOR Z-BAR COLUMNS. 

SQUARE ENDS. 

""" Safety taet...r 4. 11 .. ""- " D Qordon'. For n>.w .. P - (12 L)" 

1+3GOOO r" 

}{ 
""'- u.. 1'I':r ...... .... - .... 

":;"1"-- . f l.ell lri h I II .. ~ecl • ........ Of"" • .... ...... 1:,. ~ .. - - ---
fa ........... ..... 4 , , ,. .. .. 

- -- i- - -----
4-3" 

~ 
9.31 81.7 '" I II 112 'M .~ ' 00 " .... 11.72 ~., 1.9J ... ... m '" ". '" ... .,,' ... , .. .m ,ro 

"' "" 
,. m 

I .. ,.pIaIt 1~.97 ~1.2 ' " ... '" '" .. on ,~ 

6"/.1:" irik 1762 " .. ,,. 216 212 '" 
,,. ,,. 

'" "." " .. ,.,., 
'" '" "'. '" '" '" 

~ 
11.81 ,.., 

'" •• '" ". "" ,~ ,~ 

]4.2'.l ... 2.M 176 '" m ." ,m ." 4_4" 17.16 .. , 
'" 212 210 "" "" ,w ... , .. \9. 14 "'., ... '" '" "" ", ". '" ... "-00 7U 'M 27'J "" "" '" '" '" ~~~e:. ~ 

.... SI.6 '" .. "" 
,.. 

"" "" m .. 2MI " .. '" '" "" '" ... "" '" 29.?l " .. 2.67 "" .. '" '" '" '" ".00 109.2 '" on '" '" ". '" ... 

i 
iUtl ,,.. •. '" · . ." '" '" .. '" lUIS "., IUS · . '" "" '" m '" 4-6" "-" 76.0 '.0 · . 'l75 m "" "'. '" ... '.00 .... IUO · . "" ". '" "" .. .. %1.70 M.' 11.15 · . '" .. "" '" '" I .... ,.." "" 1(1(,.8 ,." · . .. , on m '" ,." 

7" wioIt. ... " I1u! IUS · . <00 .. '" '" '" M.St 121.'1 8.18 ". '" '" .~ ... 
00.00 ,"-' .. " · . '" 4;6 .. "" '" 

~ 
21.28 ,,.. , ... ." ." .. '" ~. •• Sl.? •. n · . "" "" "" m '" 4-6" ,.." 00.' ,." · . ". '" .. ... '" .... SU B 10M 8.70 · . "" "" m '" '" •• M." 118.1 8.75 · . .~ .~ 421 m ... 

ow ...... "'." "" '" · . 47~ '" '" 
.., ,~ 

7~" 'ridt. 40.31 187.0 .m .. '" .,. ... 476 ... " 149.0 '.M · . M' '" ... ,~ '" ~7.41 1Ii1.~ .... · . ." "" [>7~ .. "" 
For detail di ... ensioo. _ POl" 2«>. 



OAMBRIA STEEL. 2'7 

SAFE LOADS m THOUSANDS OF POUNDS 
FOR Z-BAR COLUMNS. 

SQUARE ENDS. 

u ...... , on Gordo .. ·• Poroo,,' .. .. .. - 71~.1' Sarety r .... wr 4. 
1 +-3(.\100,.. 

I,ell )Ct h I .. I ' eet. 

l\ick· -.... p,' 
'H ...... 

16 18 00 22 U ~ 28 ~ 32 34 36 ~ 

- ---1-
90 85 7(1 

111 108 IO'! 
I ~! I~ I 117 
],;7 US Is;) 
17"! 1m I r~! 
I~ 186 17.~ 

121 117 II'.! 11)7 
1:>3 117 II~ 136 
186 1i9 173 100 
2(16 198 190 1i)3 
Zl7 2.") ~ 211 
270 20) 2)1 211 
21).; 27~ 261 2::>3 
817 305 W I 28'.l 
3 1(1 :137 3'.!6 313 

1;'8 171 100 If,1 
21~ 210 ~I 199 
Z~I 217 2 11 Zl-I 
21ti 270 2G".! 2· ..... 
3\1 3Q6 200 ~ 
:t)2 811 ~; ::u; 
SiO 300 3-;1 311 
4IJ1 3% :l.'l(i Si6 
(J,J W 4~ U L 

102 98 
I:J) IN 
150S l~t 
17~ 1];7 
roJ 1(11 
Zl-l U! 
213 2:r.l 
271 2"fl m ,. 

'" "' '" ~, 

'"' '" "" 3U 

'" 

143 138 
IN HiS "" ,~ 2Zl 21(i 
2>1 215 
"IS7 276 

"" '" 831 318 
$~ :J.)O 

."".. dec.>.i] dim ..... on ... c pal":JlG. 

'" '" '" "" '" "" m 
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248 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
Z-BAR COLUMNS WITH COVER PLATES. 

50000 Safet,' Factor 4. B ased on Gordon' s F ormu la P = (12 L)' • 

1+ 36000r' 

t+---.l'~-~ 

H SQUARE ENDS. 

Thick-
Area 

Least 

Section 
ness 

or 
Weight Radius 

of 
Column 

or of Length In Feet. 
or Cover 

Section. 
Column. Gyra-

Column. 
Plate •. lion. 

-- --- ---
Inah. Sq. In •. Lbs.perFI. Inches. 10 

1 21 14 ~I~ 2 0

1

2 2 
---

% 48.83 166.2 3.80 5n-t 587 579 570 560 5-19 538 

4 Z-Bars ~ 
bO.58 172.2 3.81 615 608 600 591 580 569 558 
52.33 178.1 382 637 629 621 611 601 589 577 6);,l" • 

~ 
5-1.08 184.1 3.82 658 650 &12 632 621 609 597 

3%,'. tf ' 5,';.83 190.0 3.83 679 671 662 652 641 629 616 &nd li 57.58 196.0 3.84 701 693 683 673 661 649 636 Web-plate % 59.33 201.n 3.8-1 722 714 704 694 682 669 658 'P,1/" U" 
i'. 61.08 207.9 3.85 743 73(; 725 714 702 689 675 

62.83 213.8 3.85 765 756 746 73(; 722 709 695 

% 50.81 172.7 3.75 618 610 602 592 582 570 558 
4 Z-Bm ~ 

52.56 178.6 3.76 689 631 62!l 613 602 500 578 
04.31 184.6 3.77 660 653 643 633 622 610 598 6" 1 

~ 
56.06 100.5 3.78 682 674 664 654 643 630 617 ax" I (4/1 57.81 196.5 3.79 703 695 685 675 663 650 637 and 

!! 5n.56 202.4 3.80 724 716 706 695 683 670 656 Web-pIa" 61.31 208.4 380 746 737 727 716 703 690 676 'PA"I%" *i 63.06 214.3 3.81 767 758 748 ?a6 724 710 696 
Yo 64.81 220.3 3.82 789 779 769 757 744 730 715 

% 04.37 18-1.7 3.73 661 653 643 633 622 610 597 
4 Z-Bar. t6 56.12 190.7 3.74 682 674 664 654 642 630 616 

57.87 196.6 3.75 703 695 68.5 674 662 650 636 
~'1 ~ 

59.62 202.6 3.76 725 716 706 695 683 670 656 3/ ' I/i" 61.37 208.5 3.77 746 737 727 716 703 600 675 and 

!! 63.12 214.5 3.78 763 758 748 736 723 709 695 Web-plate 64.87 220.4 3.78 789 780 769 757 744 729 714 7"/","1 U" 
~ 

66.62 226.4 3.79 810 801 790 777 764 749 734 
63.37 232.3 3.80 832 822 811 798 78-1 769 704 

% 57.97 197.2 3.71 704 696 686 674 662 649 635 

4 Z-Bars ~ 
59.72 203.1 3.72 726 717 706 695 683 669 655 
61,47 2091 3.73 747 738 727 716 703 689 675 6);,l" • 63.22 215.0 3.74 768 759 748 736 723 709 694 

3%"1 ra" ~ 64.97 221.0 3.75 700 780 769 757 744 729 714 and 

~ 66.72 226.9 3.76 811 801 700 778 764 749 733 Web-plate 68.47 232.9 3.76 832 822 811 798 78-1 769 753 'PA" 1 Yo" t! 70.22 238 8 3.77 854 844 832 819 804 789 773 
71.97 244.8 3.78 875 865 653 839 825 809 792 



CAMBRIA STEEL. • •• 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

Z-BAR COLUMNS WITH COVER PLATES. 

H_oed on Gordon' . Fo·~,"',. " -~ Safet,. f."to .. ". 

SQUARE ENDS. 

I,cnJrtb t il F cct. 
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••• CAMBRIA STEEL. 

S AFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED OHANNEL COLUMNS. 

SQUARE ENDS . 

B lued o n Gordo p ', Form ula P 
.... 

S.' "ly factor 4. 
1+( 12 L)S' 

~ .. -
II .,. !t~ ... .... , ... - Iodiu of L e ulCth III "~eel • ....... ....... ""~ 1lpw.1ioD. 

--- --- Iii) ... , .... ... ...... .... 4 • • ,. ,. .. --- ------ ---------- - -- --
! " 4,76 "~ .. ,. 

" ~ " " IO.~ IUS 2.21 " " " " 00 m 
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12.2> 7.:» '·00 " '" " " " " " 11.75 ,." ". '" '" '" 10'! '" 00 

" I7.Zi 10.11 W I:!'; 1:!1 I~I '" Ufo 11~ 

" 1~,'5 11.62 2.3'l '" 1I~ '" ,~ l :r! ,~ 

! 11.\15 ." 3.11 " " " 
., 

" " 13.75 ... ,,, '00 '" .. " 00 00 
" 1G.25 '" ,~ n' 117 '" 114 112 '" " 18.75 I Ul'l HZ 137 13-'; '" '" 

,~ ,~ 

" 21.2.) 12.50 "" 15.) ' M '" '" ,~ 112 

! M U 8 3.1,'; 00 " " 00 " 1[,.00 8.82 '" "" , .. '" ". '" " ».00 11.76 .. " 14.i> ,ft 112 ,~ m 
" ".00 11.70 .... ., m 177 '" 170 

10 15.0 '" 8$1 '" '" "" '" '00 
" ", 11 .76 '00 ,~ n. 113 '" ,~ 

" 2;.0 11.70 3.5'2 '" 'ro 1711 176 )73 

" "'. 17.6\ :tIL ,. 216 213 '" ", 

" "., 20.58 ." 2.)1 '" 
,. ,. 'W ,. ", 12.00 4.61 '" '" '" \'16 ". 11.70 4. 1~ '" , .. \79 1i7 

" 00.0 17.61 .. ~ 217 ~t6 211 'n 
" ~.O In.~ U7 2.).1 '" 21'l '" " "., Zlr.:! '.00 ~, ~, ~ , ~, 

l~ "., 19./10 5 .. 'i6 

I 
:!16 211 ~Ia ~H 

M.. ~.M 5 .. '>6 2-"'; :l.;.I 2:;~ 2)1 

" ~., Z1 ..... l 5.4 1 ,,, I '" "' '" .. ~., w ... !i;tJ "~ SZG '" 3".!"! 

" ro, \!9.4~ f>.Z1 '"' ,m oro '" " OS., ~" :>.16 <00 '" '" '" For detail dimensions He po,. m. 



CAMBRIA STEEL. "" -
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

LATTICED CHANNEL COLUMNS. 
SQUARE ENDS. 

n ... e.,d on Gordon'. ro .. s.r"ty r".,to .. 4. Vonnul .. I'-~ (12 1:)i' 

~ 36000'" 

II 
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". CAMDRIA. STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED CHANNEL COLUMNS. 

SQUARE ENDS. 

B a aed on Gordon's Form"l" 1' - ~J~)I' s.. r" t y ractOl' ... 
1+36000,,-

II 
Dopl~ 'l'oipl .~ '"" • . ~. • ....' .. ol 

Lellgth III ,,' eel • ...... ...... .. -. Gyn_ --.=- ..... -s,.1 .. - 3 2 34 3. 2L~ ----
1. ,.~ 7.78 .. , ~ n · . · . · . . . 

l~.OO . " 3.S'i " ~ · . · . . . · . .. ~.OO 11.76 .~ '00 '" · . · . .. ~.oo 14.70 ". m '" · . · . ,. 15.0 •. " 8$1 " ~ "' · . . . ., ~., 11.76 '.00 '" 'ro '00 .. ~., 14.70 S.&2 ' M 'M ,~ .. ~., 17.61 3Al 'ro ,~ '"' .. ~., ".~ 3.31 , .. "' )76 

l~ "'., '200 4.61 m 121 121 '" '" ~., 11.09 .. " "' Jl9 'W ].12 'M .. ro., 17.61 .... , .. 1'16 on ,m '" .. M.' ~." •. 17 .. '" 'w ,ro , .. .. .0.0 '''' ,m '" '" 
~, ". '" 

" '" 19.86 '.W '" 215 '" '" '" &>.0 "" '.W "" 2.!1 '" '" '" .. '" ZJ.t.2 '" "'" 2:'>1 '" '" 'n .. 'M ~.'" ,." '" '" Zig Zi5 r" .. M.' 29.42 .. ~ .. 3m "" "" "" .. M.' .,,' .. , '" ,n '" '" '" f"" dOl.;] di",ensio' .. ..,., pa&'e 208. 

SIZE OF LATTIOE BARS TO BE USED WITH 
LATTICED OHANNEL COLUMNS. 

.., .. Di-a- tI. t.I\ior. YligU tI. eater of 1010 DiItan .. c...IerItc.ttr .... Wli .. a.n 10 IDol., Iar. d.noll. (d ) , ....... ..,~ ,., 
w ........ ------- -.....- .... - KioiaUl. , .... , .... -""-- ,-

• Hi 

~ 
'''' l~ 

O'- lI tj" 

:J A 
1.49 ::= ~;.~ , 2.1~ • , '" , . ::=~~ ,. , '" liJ ,. 

ill 2'" 1'-10~" •• '" IX '1'- 2 " "'-' 



CAMBRIA STEEL. 2 .. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
LATTICED CHANNEL COLUMNS. 

SQUARE ENDS. 

""'" Sar"t7 r..., lor 4. n ... ...t .. " (l.rdo .. •• "-on"ul,. 1'__ ;;. 
l+( I~L' 

'''''' 
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SIZE OF STAY PLATES TO BE USED WITH 
LATTICED CHANNEL COLUMNS. 
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- ,--~ I 11&,1'10", li ..... 

__ bo_ , 
0 0 ! r--' I-IML r ... _,....._~ 0 0 .J. 
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254 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 

6 " CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

50000 
Safety factor 4. Based on Gordon's Formula P=-(12 L)" 

l+
36000r

, 

J+-- B" -"I 

IT SERIES A . 

Weight Thicknessl Weight Area Leasl 

of each of of of Column Radius of Leng th in Feet. 

Channel. Plows. Column. Section. Gyration. 

------------ --- -----

Lb,. per Foot Inch. Lb,.per Ft Sq. Ins. Incbes. 4 6 8 10 

------ ------ --- ------------
8 X 29.6 8.76 2.3-5 lOB 107 105 102 

" ~ 
33.0 9.76 2.3-, 121 119 117 114 

" 36.4 10.76 2.;;.J 133 1;31 129 12.3 

" ¢. 39.8 11.76 2.~1 145 113 141 137 
" 43.2 12.76 2.;)4 158 155 152 149 

" ~ 
46.6 13.76 2.31 170 167 164 160 

" 50.0 11.76 2.33 1B2 180 176 172 

10.5 X 34.6 10.18 2.27 126 124 121 j18 

" ~ 
38.0 11.18 2.27 138 136 133 130 

" 41.4 12.18 2.28 150 148 145 141 

" tJ. 44.8 13.1S 2.28 . 163 160 157 153 
" 48.2 14.1S 2.28 175 173 169 165 

" ~ 51.6 15.18 2.28 187 185 lSI 176 

" 55.0 16.1S 2.28 200 197 193 1tl8 

1 3 l4: 39.6 11.64 2.20 144 141 138 135 

" ~ 
4~.0 12.61 2.21 156 1!;1 150 146 

" 46.4 13.64 2.22 168 100 162 158 
" tJ. 49.8 14.64 2.23 181 liS 174 169 
" 53.2 15.61 2.23 193 190 186 181 

" ~ M.6 16.64 2.2<1 205 202 19S 192 

" 60.0 17.64 2.21 21S 214 210 

I 
204 

1~.5 X 41.6 13.12 2.14 162 159 155 151 

~ 
48.0 14.12 2.15 17-1 lit 167 162 

" 51.4 15.]2 2.16 186 183 179 174 

" ~ 
5J.S 16.12 2.17 199 195 191 186 

" 58.2 17.12 2.18 211 207 203 1U7 
" 6l.6 1B.12 2.19 2'24 220 215 209 
" % 6-'i.O 19.12 2.19 Zl6 232 " 2'27 2'20 

F or detail dimensions see page 210. 



CAMBRIA STEEL. ... 
-

SAFE LOADS IN THOUSANDS OF P OUNDS FOR 
6" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

uued 0 11 Oord on'. Formul a J'_ ~l~)" Safety f""lo r 4. 
1+ 00000.-

1"-- 8" .-->t 
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..... """~t 
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256 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
7/1 CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
50000 Safety factor 4. Based on Gordon'~ Formula p = (12 L)' 

1+36 000 r' 
f<-- 9"_->j 

IT SERIES A. 

Weight Thickness Weight Area I Le .. t 
of each of of of Column Radius of Length in Feet. 
Channel. Plates. Column. Section. Gyration. 

--------- ------
Lb,. per Fool Inch. Lb,.per FI. Sq. Ins. Inches. 4 6 8 10 --- ------------

9 .75 7i 34.8 10.20 2.63 126 125 123 121 
" ~ 38.6 11.32 2.63 140 139 137 134 
" 42.5 12.45 2.62 154 152 150 147 
" L~ 46.3 13.58 2.62 163 166 163 160 
" % 50.1 14.70 2.62 182 180 177 174 
" ~ 53.9 1'>.82 2.62 196 194 190 187 
" 57.8 16.95 2.62 210 207 204 200 

12:~5 7i 39.8 11.70 2.55 145 

I 
143 141 

I 
138 

~ 
43.6 12.82 2.56 159 157 154 151 

" 47.5 13.95 2.56 173 171 168 164 
" i~ 51.3 15.08 2.56 187 185 182 178 
" %2 55.1 16.20 2.57 200 198 195 191 
" 58.9 17.32 2.57 214 212 208 204 
" ~ 62.8 18.45 2.57 223 226 222 217 

14:75 7i 44.8 13.18 2.49 163 161 158 155 

~ 
48.6 14.30 2.50 177 175 172 168 

" r,Vi 15.43 2.50 191 189 185 181 
" L" 56.3 16.56 2.51 205 202 199 195 
" % 60.1 17.68 2.52 219 216 212 208 
" ~ 63.9 18.80 2.52 233 230 226 221 
" 67.8 19.93 2.53 247 244 239 234 

17.,~5 7i 49.8 14.64 2.42 181 178 175 171 

~ 53.6 15.76 2.43 195 192 189 185 
" 57.5 16.89 2.45 209 206 202 198 
" ~ 61.3 18.02 2.46 22'3 220 216 211 
" 65.1 19.14 2.46 237 234 229 224 
" y9

'S"" 68.9 20.26 2.47 251 248 243 238 
" % 72.8 21.39 2.48 265 261 257 251 

19:75 7i 54.8 16.12 2.37 199 197 193 138 

Ps 58.6 17.24 2.38 213 210 206 201 
" 62.5 18.37 2.40 227 224 220 214 
" ~ 66.3 19.50 2.41 241 238 234 228 
" 70.1 20.62 2.42 255 251 247 242 
" ~ 

73.9 21.74 2,43 269 265 260 255 
" 77.8 22.87 2.44 283 279 274 268 

For detail dimensions see page 210. 
, 



CAMBRIA STEEL. .., 
-

SAFE LOADS IN THOUSA.NDS OF POUNDS FOR 
7" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 
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". CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
8 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 
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1"'-1(f' -'"I 0(00).-

IT 
SERIES A. 

... tipl -- 'I'..rl ... .... ... • ..- bdiu '" J~e .. litth 'n Feet. ..... "'. "'-, - ., ...... 
------------
Lk,...~ M. -~ 

S..I .. , .... 4 • • ,. •• ------ . . --
11..21:1 

I '" 11.;0 "'" ,~ ,~ '" 
,., .W .. ..., 12M "W '" '" U, '" ' ro 

" ... 0 11.20 'W 1,6 liS 1;2 '" ,~ 

" "" loA5 "'" 19'~ '" '" ltiS '" " .... h;'7(1 "''' >n "" "" 
,. ,~ .. 00.' 17.90 '''' "" 211 ", '" 210 .. 

'" 19.20 "00 '" "" '" ~, '" 
1I~.:71~ 

I 
... , 13.01\ "" ,ro '" '" '" '" .. , 1 1.33 2.n ,~ \.6 I,. m ,~ 

" ro., 1~.:.8 2.92 '" '" '" '" '"' " 57.S 16.88 '" .. em .. , 00' '" " 6U 18.08 2.91 ~, '" '" 2Hl ~12 

" .,., 19.:3:1 2.91 ,., 
"" "" '" "" .. 70.0 20.58 2.91 "" "" '" '" '" 

16.21:1 

! 
49.5 lUG "" '" '" .76 '" 1;0 
~., 1:;.81 ,~ '''' '" '" , ... '" .. 0&0 17.06 '" 212 210 '" 

,. 
'" " '" 18.31 "'" '" = '" 218 211 .. ." 19.56 "'" ,~ "" '" '" '" .. '1(1.8 ~.8 1 2.1'17 ,. 

'" 2;)2 ,. m .. ;~O ~06 '''' 2'/.1 ~, '" "" "" 
18 .. ?tI g 

M.r, 16.02 "" "" 'W '" ". ., 
M.' n.v '" 211 212 oro oro .. , .. m.o IS.r.:! "" '" ~, '" ~, ,w .. 
'" 19.71 2.8'~ '" 2·13 "" '" '" .. 71.ft 21.0'2 "00 00' 

,. "- "" tl,; .. 
Po 

,,,.8 U:;, '-" 276 "' Z;O om .. .. 00.0 ""~ 
,.., 

'" .,,9 .. ,. ro, 
21.2~ 

~ 
ro.' 17.00 2.7(; 217 21(> '" .. ... ro., IS.73 ,n "" "" "" '" '" " ." :!Il.OO "n 21S ~, ,,, 

'" '" .. 7"!.3 21.Z> 2.';8 Y. ,n ,,, 
'"' 217 

" ,M 2!.00 ,~ '" 2'i6 r" "" "" " 00.' ZU5 2.i~ '" '" ~, ~, ro, .. 8.-..0 :If>.OO , . ., '" 00' 00' "" '" ----
}"", detail dimeOlions _ »<It< 2\0. 



OAMBRIA STEEL. 0 •• 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
8 " CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

n ..... d 0" Gord o,,·. 1I'0rm"l .. p - 7°OOcr .. Sarety f ll.(:lo r ~. 

J+~ " .. , .... - 10"-"'1 

SERIES A.. II 
. .... - "oipl 

J..CIIJrlh til I' eet. • ••• ...... ...... . 
---

'4 . '6 ,. o. •• .4 .6 •• 3. '04 lok,..1I. ,. m ,~ 

'" 
,~ '10 112 '''' '01 

I 
Il.~6 

119 '" ,n m "" ,~ '" ,~ '" ,., '" ,~ '00 '" '" '" '" "" 
.. 

In l'i3 '" ,ro '" 'M '" 14~ m .. 
'" '" '"' 176 170 ,., 

'" ,.~ '" 
.. 

'" "" '00 ISO ,., 178 '" '" '''' .. 
~, 21" "" '" "" "" .. , In '00 .. 
,00 '" H2 ,~ '" '''' 12 1 n, '" X 13,}1I 
'M '00 '''' '" '" '" '"' 131 '" I ,~ IN "" '01 '''' '" '" 142 m .. 
'" '" '" In '" '00 ,., 

'" 
,. .. 

'£I .n '" 
,,. ... l i8 In '" '" 

.. 
~I '" .. '" '0; ,., IS' liS 170 .. 
'" '" '" '" .. '" '" '" 

., .. 
'" '" '" '" '" 142 '" '" "" I 

1~1I .., 176 '" '" '00 ,., 
'" ,e m 

'" '" '" m 172 '" , .. ,~ ,. .. 
'" '" '" '" IS' '" In '" '" .. 
'" '" '" v, ,., 

'" 'M In '" 
.. 

"" ~, '" '" 210 '" '" '" 'SI .. 
'" 215 218 ~, .. '" on '00 '" .. 
,~ In '" '" '" '" '" '" m 

i 
18.711 

'0; '" '"' '01 ,,. 
'" 

,., 1M '" 
.. 

'" .. '" '" .. , , .. '" ,co ,., .. 
'" '" 212 ,. 

'" '" '" ", '" 
.. 

'" "" '" '" 211 "" '0; IS' 'SI .. 
'" 216 '" '" '" '" .. ,. 

'" ~ 
.. .. .. '" '" '" '" '" '" "" 
.. 

'" "" ,~ '" 
,,. ". '" '" .. )~ 2 1.26 

~1 2 m ,. 
'" m ,., 

'" ,co '''' "" '" ". "" 
,. m ,., 

"" "" 
I 

.. 
211 '" ~" '" '" 

,. , .. '" '" 
.. 

~. ". 2 11 "" '" '" .. '''' 19'J .. 
~, '" rA ~ 16 ,. 

~" '" 212 '''' 
.. ,.. m .. .. "" "" "" '" '" 
.. 

-
For d",ail dim . ..... "" • ..,., _c 210. 



260 CAMBRIA. STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
g o CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

n ...... .. om GordOfi' 8 For ... ula 1' - ~I~)i' s .. rot7 f.etor •. 

1+ 31HIOO ... 

IT SERIES A. 

",;'\1 ru,k· Wois\! Iu.tl "". -_. -- - ".- loo!, .. 01 Lenkth I .. Feet. ,I 
Clo"" .. L "'- 1:01 .... ..... G1~ 
----------
LbI.,.PL IDck. J.M.por PL St.! ... 1 .. \ -. • • ' 0 ,. H ,. 
-------- -- --- ------------
1~~!I 

i 
4;,2 13.28 S.S! ." .ro '00 ,. 

'" ,~ 

49.9 1 1.00 '" , .. Ji9 m '" m 'M 
" (;1.6 lG.«J 3.31 •• '00 ..., '" '" '" .. "" 11.40 '00 '" '" '" M ,. '" " "" 1~.78 '00 '" m ~" w '" 214 

" "., 20.16 ,~ '" ,. '" '" 
,. 

'" " '" Zl.l>S ,~ ,. 
"" "" '" ~, '" 

~~ ~ 
.. , JU2 ,00 on li~ m '" '" ,m 
'" J.:i:ro ,~ '" m >s, '" 'm 179 

" "" 1i.07 '00 '" "" .. "" '" "" I 

" ~ 
"-, ".~ ,~ ", '" '" '" '" '" " " .. 19.82 ,~ '" '" '" '" ~, '" " 72.1) 21.'20 ,~ "" '" '" ", '" 242 .. 76.8 ~" ,~ ~ "' m ." '" "" 

20 

~ '" 17.26 S.19 '" 'W ,.. ,,, ... 
I '" .. , ... 13.&1 3.\9 "" ~" ~I '" '" '" " "'.1 ~Hn 3.19 '" '" 2·1\ '" '" '" " ~ 

n, 21.38 "" "" "" '" '" '" '" " ?7.4 ~.76 3.19 ,., 
"' r" .. '"' '" " "'-, ZUl ." m '" '" '" 

,., 
"' " ,0.0 z.5.M '" 3H ,n "" SO, '" "" 

:.:~ ~ 
~., 0000 3.10 219 ,. '" "" "" '" iliA 21.08 3. \1 .. ,,, 

"" '" "" 211 

" 7lU ~'" :I.n ,.. m "' "0 '" 
,., .. 

~ 
"'-, 21.32 3.12 ... '" m '" '" Z;.~ .. 

I ". r.m l 3.12 

I '" '" '" ... m '" .. 9'.11) ".'" 3.IZ '" "" '" ." "" '" .. ..., 
"" '" ~, M' M' '" '" '" For detail din>eno;,,- 0« ~ 211). 



OAMBRIA STEEL. 2.' 

-
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

9 /1 CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

00 .. Safety rActor 4. l\It. . .... on Oo rd OIl · • • 'ormula P""I~ (12 1. ). 

" ... 
)<--11"---1 

SERIES A- n 
".- 'llti(kl 

1.t:: IIJrth t n F c c l . . , -.. 
~~ """'. 

,. 20 22 2. •• •• '0 ,. ,. ... ........ 
-- ---- - - ------ --------
'" II" '" m '" ,~ 12; 121 117 

2 
1 ~;26 

,~ '''' '" W! '" U3 '" '" ,~ 

'" 175 on '" '" '" "" ,~ 

'" " 

'" ", '" ", '" '''' ,ro '" '" " 
'" '" '00 '" , .. '" 176 on '" H " 

'" 219 '" 
,. 

"" ". '" '" 176 " ,. 
'" m = '" '" '" '" 

.., " 

'''' "' '" '" '" '" '" "" '" i 
,. 

17~ on "" '" 157 1~2 '" '" ,~ " ,., 
'" '" '" on '" '''' 'M '" " 

'" .. , '00 ,., 
'" om '" ,m '" " 

~, '" '" '" M '" '''' '" m " 
'" ~, ,. 

'" '" '" ' 00 '" '" " 
'" '" "'" ~, ,.. 

'" '" '" ". " 

'''' OS, OS, 176 "" '" '" 'M '" i 
. 0 .,. .. , '" 

,., 
'" on on , .. "" " 

222 '" "" '" M '" "" '" on " 
om ~, '" '" '" '" m '" '" " 
'" '" '" m '" '" '" .. 'M " .. '" '" 'W '" "" 'or,!;1 '" '" " 

'" ~, '" '" ~, ,~ '" '" '" " 

'" '" "" '" '" '" 
,~ m "" " 

., 
"" '" 221 '" ~IO '" ,~ '" '" ~ 

,. 

'" ". '" m J:.! I '" 210 ~, 

'" " 

"" '" '" ,~ '" "" '" 213 '" " ., '" '" "" '" 213 '''' '" '" " 

'" '" '" '" '" <" '" '" '" ~ " 
'" 

,. ". '" '" '" 
,., 

"" '" " 
)"or ckto.il dime"""", _ paJe 210. 



••• CAMBRIA S T EEL . 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
10" CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Ilato&d "" 0" ... 10,,'. Yor.uu!" 1'- 71~)" Safe ty faetor 4. 

1+:16000<" 
1<-_ 12"._"" 

II 8B:RIES A. 

;:.t' ,"",- "':t~t -- "'" -- .. - bIi .. " I,ell" t .. I II " 'eel . ...... """- .. -...... '1
ra

_ 

---------
lk,..,~ , .... LIoo.,...h. .... , .... • • W 1. ,. 1. - - ------

" ~ 
00'< 11.92 ._re 'M '" '" '" 17(; m .. 1M 16.42 ." '" ." n" ,~ ,,. 

'" .. 00.' 17.92 .. , ~I ,.. 217 " . 211 ." .. ~., 19.42 .." , . m Z15 '" ~, m .. 70.8 :1).92 .M '" '" '" 
,. 

'" ~, .. 
~ 

76.9 2H2 3.61 T<1 '" 27~ .. ~, '" .. 8l.0 2:19'2 "" '" "" "" '" '" ~, 

~? 

~ 
00'< 17.76 M2 ". m 21~ '" "" "" @. 19.26 S.r.2 ,. 

'"' "" '" '" ,~ .. 70.6 20.76 lUI '" 
,,, 2'>:.l ,. '" '" .. 71>.7 '''. 8.M r.. <,tn T<. '" "" ~, .. ... 23.76 3.M '" '" .. '" r., m .. ~ .... "'" '.00 . " .. 000 "" = ,,, .. ~LO ,." ". '" ... '" "" ... .. 

•• ~ ro .• :m.m SA2 '" "" "" '" ~, "" .. 

I 
1M "-" .. ~ 271 m .. .. .. '" .. ... ".m 8.43 '" 

,., ,,, 
'" '" r., .. ... , "." .~ '" .. 000 .. '" "" .. 00.' ",m 8.013 "" '" '" ". '" "" .. M.' "." •• '" '" '" '" "" ." .. 101.0 29.79 3.011 "" "" .. ... '" ,n 

~? 

~ 
OM "'." '" '" "" '"' '" T<' ~, 

8M 25. 1~ ." '" ." "" '" ~, "" .. 00.' '"." U.'i '" '" '" '" 3n .. .. 9;;.1 :!S.H 300 '" "'" '" '" ,~ .a .. 10o.s "." '.M .. "" .. ", u • . ~ .. 105.9 31.14 8.37 ~ , .. r.. oro '" '" .. 111.0 32.&4 3.31 .., 
"" '" ... '" ~, 

~~ ~ 91)..1 "'~ .. '" "" m '" 315 "" .. 
~ 

% .• ".~ .. " '" '" .. "" '" '" " 100.6 ".~ .. " '"' ." M' '" ~, "" .. 100.7 31.08 .. " '" "" ~, oro "" '" " 110.3 n." .. " ." ~ "" '" '" ." " 115.9 U~ '.00 421 '" '" '" .. '" " 121.0 I 3..>,[18 I W I '" '" 
,,, 

'" '" .. 
For dowl dim.nsiooo ..... ""ge~lI. 



CAMDRIA STEEL. 263 -
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

10" CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

HI ...... I 0" Gordon'. l'ormul" J>---T~ . Safety factor 4. 
1+ ~. ",W 

1'--12"' ·- .oj 

SERIES A. IT 
.... "qU 

'~cI1JCth III I"eet. -- . ~. .. ~ ...., . 
---

~ 2. 22 24 26 28 3. 32 34 36 , .. ..... " 
,ro '" '" '" ". 1~1 '" '" ,~ ,so 

I 
~~ ,~ "" 179 17[> "" '" '" '" 152 H7 

"" 'W '" '"' '"" 'M 17~ 1',0 '" 
,., .. 

~, "' '" "" '" '" 'SO '''' '" 172 .. 
'" '" '" ~, ~16 '" "" '" '" '" 

.. 
'" '" '" m ~, m 219 212 '" "" 

.. 
~, '" '" '" '" '" "" ~, 218 '" 

.. 
,n '''' ,~ '" '" m 172 ,m '" '" I 

2. 
,<8 '" .. .. '" '" '" '" li.~ '" 

.. 
'" "" '" '" '" "" m' '''' OS, 18'1 .. 
'" 2-;6 ., "" "" ~" 216 "" ,n '" 

.. 
"" '"' "" '" '" '" "" '" 216 "" 

.. 
"' '" ~, '" '" ~I 241 "" ~" '" 

.. .,. 
'" "" , .. 271 '" 

,. 
'" '" '" 

.. 
'" "" m ,,, 

'" m, ". '" '" 'M ~ 1"!~ ,., 
'" 

,. 
'" '" 219 213 .. "" '" I ,., "" '" 218 '" '" ~" "" 

,,, 
'" 

.. 
,,;, '" ~, "" « 2·18 ", '" 2'>6 219 .. 
'" '" '" '" ~, '"' .. '" '" '" 

.. 
'OS .n "" M '" ~, ~, '" '''' 2 1~ .. 
'" "" '" ." ." '" '" Zi6 '" "" 

.. 
'" '" '" 21;; '" "" m 216 '" '" " ~W 
~, ~, ,. 

"" 2:;.1 215 ~, "" '" '" 
~ "" '" '" '" 

,. 
"" '" 218 '" m .. 

'" '" '" '" '" 276 '" 
,. 

'" 211 .. 
'" ~, '" "'" '" m ~, ~'72 "" 2>-1 " .., ~, '" 32·1 '" '"' '" '" ~, "" " 
'" "" ~, '" .. '" '" .. '"' '" " 

'" ~, ~, ", '" "" ,~ 210 '" '" I 
~~ 

'" "" '" 'SO "' ~, '" "" '" "" "" "" "" .. '" ~, '" '" '" '" " 
'" "" m ,,, 

"" '" m 2':l2 m "" " am :~'>t ~, 63. "" '" "" "" ~" '" " ... ~, 

'" '" '" '" .. '" m '" " 
'" ~, '" '" '" '" '" m '" '" I .. 

.'0. detail dimension • ..,., pal<' 211. 



... CA MBRIA STEEL. 

SAFE LOADS IN TSOUSANDS OF POUNDS FOR 
12/1 OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

Ua~ Old 011 Ooru"n'. Formu) .. l'_ flO, ~ t' Safe ty r .. otor 4. 
1+~ .,,"" 

SERIES A. 

Yoi&:~1 nick· "q~\ lNo fI. Iaol 
tI...... _.c .r CoI .... lodiu tf 
~ PlaIa 001..... SocINL Ilynli .... 

-----~I~~=== \.111.,...1'1. '''''Ii. IoIIt.ptth. ".1 ... I..... 8 10 12 14 16 18 20 ~ 

2?; 1S ~ GI.8 19.00 4.41 23Ii 233 232 m '}2/ 22$ 2:)) 217 

!'l~ i~~ ~~ g:: ~~ ~~ ~~~~f:Z~ .. 

.. 

.. 

.. 

.. 

.. .. .. .. .. 
.0 .. .. .. .. .. 

82.1 21.31 4.:U SOO 298 2'.l:i 29'l 283 28:.1 ~ :ti5 
88.6 '2\;.00 U'2 3'll 319 316 313 909 :»II ~ 295 
9-1.6 27.81 4.SO 343 3-10 S37 333 8:l(l 82'". 319 315 

100.5 29.:;(; 4.28 001 SG2 s:.s 8,'j4 S50 3» S3Il 335 

X 73.8 21.7(1 4.sa 2llI 200 263 261 257 2M ZiO 216 

!'l~ ~U i::~ !:ft rn ~ :J ~ ~ ~ ~ ~ 
91.7 26.95 4.29 312 8:l(l $Z7 8Zl 319 31:;' SI(l 305 
91.6 28.70 4.27 8M 3M lU8 3H S40 335 830 3~~ 

IIA6 OO.~ 4.26 875 S73 :l69:w. 800 S56 s;;o 313 
109.5 UID 4.25 :m are 300 S86 381 376 B7(l 3m 

"., so., 
9;;.7 

101.7 
107.6 
113.6 
119.5 

2 1.&1 
26.39 
'28. 14 
29.&1 
31.&1 

"." as. 14 

<.n .. ~ 
.~ 
4.23 
4.2'l 
4.21 
4.21 

93.8 27 . .'18 4.19 
99.S 29.:13 4.1R 

10.'>.7 3l.OS 4.IS 
m.7 32.83 4.17 
117.6 3Vi8 4.16 
123.6 36.33 4.16 
129.5 3'I.OS U5 

tillS 3O.M 4.13 
l09.S 32.27 4.12 
W".7 3-1.02 4.12 
121.7 ~.i7 4.12 
127.$ 37.M 4.11 
1S3.6 39.27 4.11 
139.~ 41.02 4.11 

m ~ 2'.l6 2'l2 28S 2S3 278 
lr.l3 320 31(1 812 3I)J 003 29S 
3U 311 1m :l:13 3'.'9 S'.l:1 311 
Wi 3(;;! 3'i8 s;,a 3~~ au 337 
381 383 m 874 Ui\ 3Gl 3-, 7 
406 401 400 soc. S8jl 38"l 8'77 
4~ 425 · '~I n 409 402 39G 



CAMBRIA STEEL. • •• 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

12" OHANNEL AND PLATE OOLUMNS. 
SQUARE ENDS. 

8ar .. t,. rae.or 4. 

SER IES A.. 

LellK lh III Feci . 

~~~~7.7~~~---!!. 2 6 2 6 80 32 3 4 ...!!.. 3 8 40 ~ 44 I ... Lkprn. 

213 m '.n6 2fll 196 193 L88 11).1 I~ 175 170 
Zl2 2'.)8 '.!:l3 ~ 214 ~ 2llIi :00 1% 190 186 
~ 24(1 2~2 237 zr~ 2'!'1 221 216 211 '.n6 :00 
271 $6 :nl 251> 219 2401 2:l8 Zl2 z:n '.!:l3 ~'16 
~9 'J8:> m 274 2m 261 251> 219 212 2:11 2:30 
:J)9 001 297 291 ~ 275 21 1 ~ Z;S 251 245 
~ 3'.tl 31 309 1!02 296 288 281 274 2m 279 

27~ 2GI 262 257 251 241i 210 Zl-I 228 
:.m 281 281 276 2Ii9 26:1 ~J6 Zi(l 211 
313 :J)G 300 293 2"!7 280 2TJ 2m 2liO 
It!! n"'> 318 311 30-1 2'.11 290 282 275 
3:iO s.l.'l 331 m 821 81S :'HI 299 291 
300 36:' 3f>I ll.l7 839 8:.11 322 811; 307 
:>S9 881 :m 36.'i 3.)7 $18 839 m 3'.!3 

n; 299 m 2'l6 280 27:J l!l'l6 2&) 2M 
3'M 818 311 ~ 296 290 2>3 271; '2(08 
SII 937 329 3'12 SH 90S 300 m 2&1 
sru 3::i6 :wi 3.10 332 W 517 008 000 
881 375 366 S.'J8 3.l9 !WI 33'.! ~ 316 
400 394 38.; S76 S67 SIi8 3-19 3-11 932 
4~ 411 .w.t 3'}& S8.') S<~ 9W SM S4S 

'" .n 
'" = 
"" '" '" 

223 216 '" ~, 
2M 246 
'" ,n 28Z 276 '" ,., 3H SIXi 

'" '" 26'1 2j.1 
-t17 270 

'" '" ." '" 323 313 
338 .... 

'" '" ... 
'" ~, ., 
'" For dttail dimension. _ paae ~1I. 

" 
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2" CAMBRIA STE:tflL. 

---------------------~ 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

15 1/ CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

Safety r .. "tor •. 

SERIES A. 

" " " " 
" " 

For d<uil di'nC:MiODl ...,,, page til. 



CAMBRIA 8TEEL. 267 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

lJa.8t><1 <> .. O.,rdon'. Irormula ). _ _ 50000 . 
(J~ 1.)' 

l+3jJ1iij";i 

SERIES A.. 



r 

J 268 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
6/1 OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

50000 
Safety factor 4. Based on Gordon's Formula P= (12 L)2 

1+36 000 r' 

1"'-- 9" '-"'1 

IT SERIES B_ 

Weight Thickness Weight I Area Least 

of each of of of Column RadiUl! of Length In Feet. 

Ch&nnel. P!&Ws. Column. Sootion. Gyration. 

------------
Lb,.perF!. Inch. Lbs.perFt. Sq. Ins. Inches. 4 6 8 10 12 

--- ------------------------
8 

~ 
31.3 9.26 2.74 115 114 112 no 107 .. 35.1 10.39 273 129 127 126 123 121 .. 39.0 11.51 2.71 142 141 139 136 134 .. 

Po 
42.8 12.64 2.70 156 155 153 150 117 .. 46.6 13.76 2.70 170 169 166 163 160 

~ 50.4 14.89 2.69 184 183 180 176 172 
54.3 16.01 2.68 198 196 193 190 185 

10.5 X 36.3 10.68 2.68 132 131 129 126 123 .. 
Ps 40.1 11.81 2.67 146 145 142 140 137 

44.0 12.93 2.66 160 158 156 153 150 

Po 
47.8 14.06 2.66 174 172 170 166 163 
51.6 15.18 2.65 188 186 183 179 176 

~ 5-5.4 16.31 2.65 202 200 197 193 189 
59.3 17.43 2.65 216 213 210 206 202 

13 

~ 
41.3 12.14 2.54 150 148 146 143 139 .. 45.1 13.27 2.62 164 162 160 157 153 .. 49.0 14.39 2.62 178 176 173 170 164 

" ~ 
52.8 15.52 2.62 192 190 187 183 179 

" 56.6 16.64 2.61 206 204 200 197 192 

~ 60.4 17.77 2.61 220 218 214 210 205 
64.3 18.89 2.61 234 231 227 223 218 

15.5 

~ 
46.3 13.62 2.47 169 166 164 160 155 

" 50.1 14.75 2.54 183 180 178 174 169 

" 54.0 15.87 2.57 196 194 191 187 182 .. 
~ 

57.8 17.00 2.57 210 208 205 200 195 

" 61.6 18.12 2.57 224 222 218 214 208 

" ~ 65.4 19.25 2.57 238 236 232 227 221 

" 69.3 2U.37 2.57 252 249 245 240 234 

For detail dimensions see page 212. 



OAMBRIA STEE L . ... 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

6 " OHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

Jla.M:d 0 0 Gord o u'. F o rm.u la p _. ~OOOL . S.("IJ' f.ctor ... 
1+ (12 ). ,,,, . .-

1<-- 9''' ._ -oj 

SERIES B . IT 
""'- "hipl 

J...eD K"th In Feet. •• . ... 
"'~ ........ 

--
14 l·t~ • 0 

--=-I-=-
•• •• .... lk",n. 

. -- --------
,~ '''' '" 00 " .. " " I 

~ 
'" '" '" "" '''' " " " '''' ,x ,~ '" '" 

,,. 
'" '" 

.. 
'" '''' '" 

,., 
''" "0 '" '" 

.. 
I'':; '" '" , .. '" '" 

, .. ,., .. 
'" ". Ir,s I .... ' '" '" '" 

.., .. 
'" "" "" ,~ '" 151 ,. 

'" 
.. 

"" ". '" 
,,. , .. , .. .. " I 

10.15 ,. '"' '" '" '" '" ,m '''' ,. 
'" , .. '''' m 1!!2 '" '" 

.. 
"" ". 'ti '" , .. '" ,~ '" 

.. 
171 ,,. '''' Ir.:; '" '" ,m '" 

.. 
,~ ,~ m ". '''' 1'>3 '" '" 

.. ,,, '00 ... ,~ '" ,~ ", m .. 
'M '" "" '" '" '" ,m '''' ~ ~!J 
'" '" 1:19 '" ,~ 121 '" '" IG:.! 1m 'M '" '" I:}I '" ,~ " 

'" '00 ,~ Ir08 151 , .. '" ,~ 

* 
" ,., 

'" '" , .. ,ro lr., 1-19 113 " 

'" '''' 'S> " .. 173 '" W) .... 2 " 
'" .. ,,. 

'" '" liS ,,. 'm j'. " 
151 ,. 

'" '" 
,~ 12. ". '" X l ~.b 

"" j',o '''' '" 1~2 '" , .. 1 2~ 
,~ 11'2 , .. '''' '" '" '" ". .. , .. '" ,~ '" '" 

,. '''' '" " 

"" '" ", '" '" , .. '" '" " 
'" '" "" '" '" ,~ 

'" 
,ro " 

'" ~, '" "" '" '" '" '" " 
For detail di ............. "" pq'< 212. 



270 CAMBRIA STEEL. 

I 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

7/1 CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

50000 Safety factor 4. Basod on Gord on's Formula P=-(12 L)2· 

1+36000r2 

~-ll"_-+I 

IT SERIES :8. 

Weight Thick· Weight Area of Least 
of .. eh ness of of Column Radius of L e ngth In Fee t. 

ChanneL Plates. Column. Section. GyratJon. 

-- -- ----- ---
Lbs.perFI. Inch. Lbs.per FI. Sq. Ins. Inches. 6 8 10 1 2 14 16 -- -- --------
9.15 X 38.2 11.20 3.20 138 137 135 132 130 127 

fz 42.9 12.58 3.27 155 154 151 149 146 143 
" 47 .6 13.95 3.38 172 170 HiS 166 163 160 
" V. 52.2 15.32 3.3.'j 189 187 185 182 179 175 
" 56.9 16.70 3.34 206 21/4 202 198 195 191 .. 

4 61.5 18.08 3.33 2'23 2'21 218 215 211 207 
" 66.3 19.45 3.32 24U 238 235 231 227 2'23 

1~.:2 5 X 43.2 12.70 3.08 156 155 153 150 147 143 

~ 47.9 14.08 3.16 173 172 169 166 163 159 
" 52.6 15.45 3.22 190 188 186 183 ISO 176 
" t'~ 57.2 16.82 3.29 208 206 2113 200 196 192 
" ~ 61.9 18.20 3.31 223 222 220 216 213 208 
" 66.5 19.58 3.30 242 239 236 233 2'29 224 
" ~ 71.3 20.95 3.29 2.)9 256 253 249 244 239 

14.7 5 X 48.2 14.18 2.99 174 172 170 167 163 159 
to 

~ 52.9 15.56 3.07 191 189 186 183 179 176 
" 57.6 16.93 3.14 209 200 203 2('0 196 192 
" ft 62.2 18.30 3.20 2'25 2"..3 2'2') 216 212 208 
" C>6.9 19.68 3.26 213 2·10 2:~7 233 2'29 2'14 
" 4 71.5 21.06 3.27 260 2,7 2.13 250 245 240 
" 76.3 2'2.43 3.27 277 27'1 270 266 261 256 

17,.,25 X 53.2 15.64 2.91 192 190 187 183 179 174 

~ 57.9 17.02 2.99 209 207 204 200 195 191 
" 62.6 18.39 3.06 2'26 2'14 2'20 217 212 207 
" ~ 

67.2 19.76 3.13 2·13 240 237 2M 228 224 
" 71.9 21.14 3.19 260 2)8 254 250 245 240 
" 76.5 2'2.52 3.21 277 275 :l'71 267 262 2'j7 
" ~ 81.3 23.89 3.2-1 29·1 291 288 288 278 272 

1~.?5 X 58.2 17.12 2.85 210 207 204 200 195 190 

ti 62.9 18.50 2.93 228 223 221 217 212 206 
" 67.6 19.87 3.OQ 244 241 238 233 2'28 m 
" r" 72.2 21.24 3.07 261 259 254 250 245 240 
" Yo 76.9 

1

22

.

62

1 

3.13 279 275 272 267 262 256 
" . 81.5 24.00 3.10 296 293 289 284 2i8 273 
" ~ 86.3 25.37 3.21 313 309 S05 301 294 288 

For detail dimen.ions see page 212. , 
---J ........ _ -



OAMBRIA STEEL. ." -
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

7 " CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

00 .. 
IJ..-d 0 .. OOI'<lon'. 1.'01',",,1110 p - (l2~' gar"ty r .. ctor 4. 

1+..16000 

", - 11" '-""1 

SERIES B . IT 
n;.u. :~ l .ell K'th I n "' eet. ., .. ~ ....... 

--
1. •• •• •• •• •• 2. 22 .. , ... ...,." -- --- ---- --
1~1 121 '" '" '" '" "" '" " ~ 

9.:;:0 ,., m '" "" 1~ 121 1\7 n. n. 
'''' 1M '" '" 110 '''' 132 m ,~ .. 
m '" '" '" '" '" '" ". 'W .. 
'" '" li8 '" ,~ ,m '" 1;;3 '" 

.. 
m ,~ "" 18i '" 1;(\ m '" 'ro .. 
218 ". ." '" '" '" ,~ '" ,~ 1I .. 
". ' W '" ,~ '" '" '" '" '" I 

12;~0 

'" 152 '" '" '" '" '" lX' '" 172 '" 'ro '''' ,ro '" '" "0 ,~ .. ... >8, 178 173 ,~ ,ro '" "" '" 
.. ,.. '" '" ,~ '''' 176 m '" ,ro .. 

'" 213 '" an "" '" '" m on .. 
~, ,. W U. ". ." '" '" '" 

.. 
'" '". 11:' '" '" '" ,~ '" '" ~ 14;70 
m "" '" '" '" ''" '" '" '" 

a 
IS; '" li7 '" ". '" Iw '" 14 1 .. 
'" ,~ 19"1 '" '" liS "" ' ro ". .. 
'" u. ", ." '" '" '" ,~ on .. 
'" Z-'(I ,~ m 210 '" '" '" '" 

.. 
'" '" '" ~, '" n, .. '" 

,,. .. 
,~ ,~ '" '" '" '" m '" ,~ 

I 
17.20 

'" , .. liS ,OO '" lS7 IS2 '" , .. .. 
m m '" '" m on ,,. , .. 1&1 

., 
218 212 .. ... '" '" "" 174 ,ro .. 
'" 

,. 
'" u, .. '" '" '" '" 

,. 

"" 214 '" ~, '" '" ... m '" 
.. 

"" 2'>9 2.">:! ZIS '" "" U, 21~ "" 
., 

'" ,~ Ii:! ,ro '" IS:; '" '" m 

~ 
19;70 

~, , % '" .. , li(\ '00 '''' 1&7 I~JI) 

21, 211 "" , .. 
'" '" on 170 '" " 

:;:13 ~" "" '" '" ,w '" "" ,~ 
., 

21~ 2~3 "" m 2'.!2 215 '" ... '" " 
~, ,.. 

'" '" '" '" '" 
,,, ... !'l " 

"" "' 
,. 

'" ~, '" "" m '" " 
FOO" d«&il dim ........... ""c ~c 212-

. -



272 CAMBRIA STEEL. 

SAFE LOAD S IN THOUSANDS OF POUNDS FOR 
8 " OHANNEL AND PLATE COLU MNS. 

SQUARE ENDS . 

u .... " tI 0" Gord o ..... Form"l .. P 
.... ",,,re ly r .. "tor~. 

1+ (lH.~· " ... 
If SERIES B . 

.... lirkl .... If,~1 u-..d IaaI 

.~. -- OoI .... 1Miuol' l~e"JrIIl I .. Feel. ....... .. ~ "'- ..... G1"lioL 

----- -----...... ~ I ..... u..p""" ".1 .. ...... • • I. 1. 1. 1 • .. 
11.20 

I 
42.9 12.70 8.62 ,,, 

'" 'M ,~ '" 1-17 '" " <S., H.~ 8.70 \,6 lH '" '" 
,~ ,~ ,,, 

" "., 15.70 3.i2 ". '" '" '" '" '"" 
,,, 

" ::>8.2 17.20 8.70 '" '" 
.., ." "" 

,., 
'" " m.' 18.70 .. ~ ~, '" m ~., ~, '" '" " M. ~.'" .~ •• M. 215 ", W '" '" " "., 21.70 a.55 "" '"' "" '"' "" ~, 2H 

13:76 

I 
47.9 IH18 S.5Z 17-1 '" '" 

, .. ,~ ,m '" '" 15.M '.00 '" 
,,, 

'" ,~ 

'" 
,,, m 

" ~, 17.08 '.m 211 "" ." .. m , .. '''' " ("0.,1.2 IS.t.8 ,.~ '" 
,. 

'" '" "" '" '" " '" "' .. .. " ,,, .. '" '" '" "" ", " 73.4 21.68 'M "" '" '" "" '"' "" '" " 78.5 " ... .... "" '" "" r., ", .. '" le~CI 

i "" 15.:i6 8.42 "" '" '" 'M '" ,m 175 
M.' 17.05 '.ro 211 "" .. "" .. m "" " ro.' "" '.M 

I 
", '" "" "" '" '" '" " 68.2 ~." ,M ,. 21\; 214 ,. ", "" n, 

" ;S.S 21.1:>6 .. " "" '" '" 
,. 

'" '" 2m 
" 78.4 " . ., '" '" '" \.'79 r" r" .. "" " .... ".M I 3.fj l "" "" .. "" "" '" m 

18;70 

I 
:>7.9 17.0'2 3.3 1 '" .. '"' m "" 

,,, 
'" "" 18.1">2 8.(2 "-" "-" "" ~, '" 218 '" " "., "'.m 3.00 2-17 2m 2 12 '" '" ~, m .. 73.2 Zl.f>:.! U7 .. '" x, "', ,,' 21~ 245 .. 78.3 23.0'~ 3.ti1 '" ~2 279 '" r" "" "" " 83.-1 2 1.:'Z , .. "" ." m m "" 

,.. Zi9 
" eM $.lY.l •. W = '" 815 312 "" .. , ". 

21,-¥1S 

~ 
.,., 18.00 3.Zi ,. 

"" "" 219 '" 211 '" '" "''' e." 2 17 211 211 '" '" :!".!9 ,,, .. 'H ZI.W BA3 "" "" "" •• 2.>2 '" 2~3 .. ,.., 
"" 3.51 '" ~, Zi9 r" "" "" , ... .. .. , 24.00 3.M ... .. '" '" .. ,., Z"18 .. il , ... ~" 3.57 '" ... 311> '" .. .. , '" .. 00.' U, 3.1>7 '" '" '" '" "-, '" '" ~.".. d"tail dimensiOM see ~. 212. 



OAMBRIA STEEL. '" -, SAFE LOADS IN THOUSANDS OF POUNDS FOR 
8 " CHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

00'" Sare ly ( .. ct<> ~ 4. n ..... d OU Gordo,.'" Formula P - (12L)" 
1+S6~ 

SERIES B_ II 
.... - 'l'ois~1 

I.elllrlll III Feet. ., .,~ 

"'~ a. ..... 1. 

---

~I " 
.. .6 '6 3. 3. 34 3. 36 .... u..pwrl 

14Z 138 '" '" 
,~ '" m m '" H. 

I 
11.26 

159 156 '" '" '" '" '" '" "" '" " 
mi, W ,~ 'M '''' '" m '" '" '" " 
'" , '" , .. '" 1iO '" '" '" 'M " 

"" "" "'" '" '" '" m '" ... 'M " 

"" '" '" ,<0 "" ,W 'M , ... '"' 176 " 
Z.12 'ZI7 ~, '" 219 ZI~ '" m "" ". " 

'" ", 119 '" , .. '" '" ,~ 12 1 "" ~ 
13]6 ,n 

, 
'" '" '" 1;;3 '" H I '" '" '" , .. '" '" ,~ '" '" 'M '" " 

"" ,~ "" '" '" '" m '" 1GZ " 

'" 
,,, m '" ,~ ,ro '" '" He. " , 211 '" '" ", '" '" '" "'" '" ". (: " ,;, ,M '" "" '" "" 

,. 
'" '" ... " 

m ,~ ,ro ,~ '" '" '" 
, .. '" '" ~ 16;~6 

'" '" 179 '" 170 '" '''' I;;'~ ,,. 
'" '" '" m 191 '" '" li6 "" ,~ '''' ~ 

" 
~, '" 

,,, 
"" '" , .. '" '" '" m " ". '" '" w '" 211 ,. 

'" '" '" " 
~, 2;; ' "' '" '" "" ". 213 '" "" " 
~, "" w, ." "' '" 

,. 
~" '" '" " 

'" '" li6 m '"' '" 'M ,,. \015 , .. 
~ 

18.76 

'" ,~ 190. W 182 m m ,,. 
'" '" " 

~, '16 '<0 ." '00 <9, ' 88 >8, H' 170 

~ 
" 

'" '" ,~ '" '" 210 '" , .. '" '" " 
,:,7 "" 2~5 ,. 

'" = 219 213 .. ,., " 
~, ~, '"' '" ~11 ,W '" ~, 21:/ 212 " 

'" 
,., 276 '"' "" '" 2 17 '" '" ~, " 

'" 
,,. 

'" '" 178 '" ,~ '" ". '" ~ 21:?f) 

'" , <> ,. m '" '''' '" '" liZ '" tl '" ~, '" 
,,, 212 '" ... "" '" '" " 

"" 
,. 

'" '" ~. '" '" '" .. , '" II " = "", '" 252 '" 23~ "" "" '" '" " 

'" "" r" '" '" ," 115 '" ~, ~ I (: " 
"" "" ~, "" r" '" "" '" '" "" " ---

~'or d<1ai! dimoMions _ I""i<' 212. 



• 7' OAKBRIA STEE L . 

SAFE LOADS IN THOUSANDS OF POUNDS F OR 
9 " OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. 

''''00 1."",.,<1 0 11 Gordo ,, ' , li'orm " la l'-(12Lf" S",., I,. ractor • . 

l+woou ... 

SERIES :e . 

.. tll~1 Na· 
01 __ III 

CUud. PlaIa Col......... 'paioL 

_..eo' let h , .. Feet . 

- - -1- --1-....--
8 l O l a 14 16 18 20 

-------.. -- - 1--
., 

" 
" 

.. .0 

" 
" " 
" " 

" " 
" " " 

<18.6 10 8 
M. I IUO 
M.7 11.63 
M.2 19.1& 
70.7 20.18 
~15." ti.«l 8L7" 2 UJ3 

62. 1 IIU2 
~7 .t It.i4 
113.2 11M7 
&\.7 2O.aJ 
71.2 2 1. 8:.1 
711.7 :::1.11 
8S.2 ~07 

62.1 I&.:l!\ 
67.6 IU8 
73.2 2:1.61 
7!!.7 23.14 
&1.2 ~.;e 
89.7 26.:11 
00- 2 28.01 

72.1 'l1.:lO 
77.6 2::!.!tl 
83.2 2U.~ 
!It\.7 2(l.{II 
91.2 27.70 
99.7 29.82 

100.2 3O.sr. 

." 4.10 .. " .... ", '.00 LW .. , .... 
' .00 
'.00 
4.01 
'.ro 
'.W 
>0, ..., .. , ... . " ." ." 
3.&1 
8.0':1 
3.111 .. ~ 
3.!l'l 
3,91 ... 

... 
"' ,. 
•• 270 

"" ... ,. 
" . '" ~ .. 
or. 
~, 

"" "" '" '" '" "" '" 
, 



.. , 
CAMBRIA HTEEL. .7' 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
9 11 OHANNEL AND PLATE OOLUMNS. 

SQUARE ENDS. .... 
lJAHd Oli Gordon'. Formula 1' -- ----rt' s.ret:r &otor .... 

l+ (~ 1 .... , 

SERIES B . n 
- ...... Toipl 

1..en"lh In Feel. • . .. ...... ..... 
-----

•• •• •• •• 3. 3 • 8. aa " 4' .. , ... u.. ... n. 

- - - - - -------------- --
100 m 1601 1 :~ !~ ,~ '" '" ,~ ,~ '" I 

13.?O 

'" '" ~ '~ '" 
un '" ,~ 

,. ,~ ". 
196 1112 188 lSi L80 '" m ,~ ,ro '" '" " 
%11 '21 21)1 196 1 9.~ '" '" m 1i2 ,m " 
1!3! m 217 212 "" .. '" '" ". '" " 

i:1l:l1 '" ~ 5 '" 217 "' .. .. ,~ " .. "" M "" 21$ .. " 
171 161 16C If) I '" ,~ '" ,. 1 '" '" i 

11:1.0 
l!lO 1l1li lie \';'li IH ,~ '" '" '''' 1.:0.1 ,. " 
~ :!BI 1911 ) lI[;' 190 ". '" 1.6 n' '" '" " 
2'!'t ~I ~~IZ~ .. ,r, 19'! 'm '" ". " 
zu Zl8 2,!Ij 2.!3 '" '" .. .. >0. '" " 
:lSI ~ l!tol 21;'> :ffl "" ~" '" '" "" .. " 
2tiO :!74 2tIII 261 2!lo.">1 

,. 
2.1~ '" ~. '" ". " ... m '" '" u,", m '" ,~ ,~ ,,. 

'" I 
•• D .. '" '" '" .. u. ". '" ". '" ,~ 

'" '" '" n1~ '" M "" '" '" , .. " 

"" .. ., 24~ • "" ~, '" :OWl "" .. " 
27.\ .. 2tW ~ ~I u;; '" "" ,~ ,~ HI " 

'" iii 'lSI :m .. ~61 '" '" '" ." '" " 

'" "'" 
, ,.. m "" .. '" '" ,. " 

'" 15 ~I~ I ~ ." '" ". '" ,~ m ~ 2~p .. "" '" "" '''' '" ,~ ,., Zl6 Z".:.! '" '" '" .. '" zu .. .. -,! " '" ,,, ". W .. t. on .. ..,M, lBj'\HI m "" "" "" '" '" 
.. 

S2G I" I' - ... iffi .. '" '" '"' "" ~, " 
UoI,mM """ .. '" '" '" m '" 

.. 
...... ddail dl ............. Me ~21:!. 



276 CAMBRIA S'.rEEL. ~ 1 
SAFE LOADS IN THOUSANDS OF POUNDS FOR 

10" CHANNEL AND PLATE COLUMNS. 
SQUARE ENDS. 

Based on Gordon's Formula P = ~1~)' · Safety factor 4-

1+36000r" 

I t+--l5"'--+{ 

,J 

II " ~ 

SERIES B. 

Woighi Thick- W~ri Area oel Leasi 
ofeaoh ness of Column Radius of I..ength In Feet. 
Ch,nnoL Pl,tes. Column. Soction. Gyration. 

-------------
Lht.porl'l Inch. Lhs.porl~ Sq.!us. Inches. 8 10 12 14 16 18 20 22 24 -

15 ~ 5.5.5 16.42 4.49 203 201 199 198 195 193 190 187 185 

" t'. 61.9 18.30 4.58 226 2"M 223 2"20 218 216 212 209 206 

" 68.3 20.17 4.65 249 217 24.'; 243 241 238 235 232 228 

" ~ 74.6 22.05 <1.70 272 271 268 266 263 261 257 253 250 

" 81.0 23.92 4.67 296 29.j 291 239 286 282 278 275 271 

" ~ 87.4 25.80 4.65 319 3 16 314 311 398 3ill 300 296 291 

" 93.8 27.67 4.63 312 339 337 334 33J 326 322 317 312 

20 ~ 65.5 19.26 4.29 237 236 233 231 223 2"..5 221 218 214 

" t'. 71.9 21.14 4.39 261 259 257 ' 254 2.'\1! 243 244 240 236 

" 78.3 23.01 4.47 284 282 2791 277 2731 270 266 262 258 

" in 8·1.6 24.89 4.55 307 305 303' 300 m!~~ 289 285 280 

" Yo 91.0 26.76 4.62 331 328 3261 323 311 306 3('2 

" ~ 
97.4 28.1>1 4.63 3.54 351 349 346 3411 337 333 328 323 

" 103.8 30.51 4.61 377 374 371

1

368 3fA

l
359 355 349 344 

25 

~ 
75.5 22.20 4.13 274 271 268 265 262 2.'>8 254 249 245 

" 81.9 24.98 4.23 297 294 292 288 285 280 277 271 266 

" 88.3 

1

25

.

95 4.32 320 318 315 312 308 303 299 294 288 

" in 94.6 27.83 4.40 343 341 338 ' 331 331 326 322 316 310 

" ~ 101.0 29.70 4.48 367 361 361 3.';7 353 3~9 343 339 332 

" 107.4 31.58 4.55 390 387 384 380 376 371 366 361 355 

" ~ 113.8 3.~.45 4.58 4J3 410 407 403 399 394 388 383 377 

30 ~ 85.5 25.14 4.01 309 307 303 300 295 291 286 280 275 

" Va 
91.9 27.02 4.11 333 330 327 323 318 313 398 302 298 

" 98.3 28.89 4.20 356 353 3-19 346 341 336 331 326 320 

" i= 104.6 30.77 4.28 379 377 373 369 365 359 353 348 342 

" ~ 
111.0 32. fA 4.36 403 400 396 392 387 382 376 371 364 

" 117.4 34.52 4.43 426 423 419 415 410 404 399 392 R86 

" 123.8 36.39 4.50 449 446 442 438 432 428 422 415 409 

~? ~ 95.5 28.08 3.90 345 M2 338 3M 329 324 318 312 304 

t'. 101.9 29.96 4.00 369 365 361 357 352 346 340 334 327 

" 198.3 31.83 4.10 392 389 385 380 375 369 363 356 349 

" ~ 
114.6 

33.
71

1 
4.18 415 412 498 404 398 392 386 379 373 

" 121.0 35.58 4.26 438 436 431 426 420 415 409 4111 395 

" ~ 
127.4 37.46 4.33 462 459 454 450 444 437 432 424 418 

" 133.8 39.33 4.40 485 481 478 472 467 461 455 447 439 

For detail dimensions see page 213. Ii 



CAMB RIA STEEL '77 

-SAFfl L OADS IN THOUSANDS OF POUNDS FOR 
10" OHANNEL A ND PLATE COLUMN S. 

SQUARE ENDS. 

I"",,,d 01> G o r don'. F ormula 1'_~I~' s..r" tT r"dor .. 

1+i6\iXfii 

SER:lES B. II 
- rueu-I y.;pl 

J~e llKth I .. I~eet . • ' oO .... . ----
~ ~ 3° 1~ 34 3' 38 40 4' 44 .. 48 , ... ... .. " 
'" ,~ 174 171 ,~ ,m ,~ ,~ l r.:! '" '" Itt X l.!~ 

'" '" 19ft I~I , .. '" 1 7~ j 76 \'11 167 ,~ ,~ 

~ ~, "" 21G 21 2 .. '" ,~ ,% ,~ jij.) ,., 177 .. 
'" 

,,, 
'" ZO '" '" 218 '" "" "" '00 ,% .. 

'" 
~, 'l:J7 2>1 '" 212 217 2\1 "" Zll 215 21(1 .. 

"" '" 276 :.!71 "" ~, ~, 2 19 211 2J7 ZJ2 ,~ (: 
'" '" ". "" "" '" no "" "" 2.'>1 ". t il .. 
210 ~ '" 

,~ '" , .. .. , on '" 'W '" '" " ~!> Z1Z) ']:..'7 "" , .. ". ... M ,~ ,~ '" 
,., 179 ~ 2}l 218 ,,, 

"" "" "" '" , .. '" '"' '" '" 
.. 

275 270 "" "" '" '" 213 218 '" ,m '" 216 

~ 
.. 

2!11 :191 '" "" ~. "" "" 2:>7 "" 2 16 '" '" 
.. 

'" ... .. '"' 2'.),) 28!1 '" V, .. ,., ,,' :Z;,o .. 
"'I'" .. '" 313 SOl '" m "'" '" 272 ,. .. 
'" '" m "" 219 ZIS ", '" ,~ ' 00 OS, , .. 

I " ~~ 2)(; 2iOJ :.tl~> " ~, '" :!:.! I 216 "" i!' . ! ,~ .. 
2l! 1 2711 272 "" ~. 2;'.1 2J.t1 211 2:)(0 '" Z.!J ~ 1 1 

.. 
SU", 2'.19 ~I "" ~, :!it ,. ~, -':;,(l 2 18 21\ '" 

.. 
:'r17 :r:!l' 315 :\0. .... '" •• '" 2S'! 2H .. "" :or.:; .. 
3 ~J 3 12 3.'\6 &10 3'U 316 ... 00 ' "" '" = 27~ 

.. 
370 3(;1 3.j6 350 3 131 3:!.; ,~ :m 312 .. ,» "" 

.. 
m l 2m1 2;;11 2'''0 ~ II Zl1 ~, 

'" ~18 212 "" '" " ~!> 
2'JI ~ Z1~ 27'l 21>>, 2jIj 2-">2 2 1~ '" "" zs. 218 

H !l~ 1~ii'l'~ 
m "" "" '" 2n ,. " 

'" '" m ~, "" ~JG .. 
3:.1 351 :J.I~ ruG ~ ~ ." .. "" ,., ,., Z1~ " 
= T.' "l ~,' ~, '" '" '" '" '" ~, '" " 
401 3!)f 386 S78 57 i(;:.! '" ,. '" "" '" 812 " 
29!1 291 '& Z7 2m 2G2 "" 

,. 
'" '" '" 219 X ~~ 

"' SI 3116 218 :?-JII 2S3 Til'> '" ". ", 2I.~ '" SU 336 32!J It.l.I 812 SO l .. ." ~, m '" '" " 
3ij.) 3.;1) 3 19 3 10 3341 :t~ '" '" '" m '" x. .. 
387 379 m Ml 3M 315 '" "-, '" 812 ,~ ,,, 

I 
.. 

4'111 «11 mj S'<4 375 :167 '" "" ." ~, ." ... .. 
0&32 42l 415 ~ II'JI S61 = .. "" ." '" "" 

.. 
For de, .. U di",cnoi.ono oee pare 21~. 



CAMBRIA STEE L. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
12'/ OHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

Da8.d o n Gordo"'~ FormuJa P _ ~I~>'" Safe t y ractor t . 

l+S(I<lOO,c 

SERIES B. 

Length til . ' eel. 

-----~-I~~~c=~== Lk,..n. ~ Lk,...1I. ~ I.... 8 10 12 14 18 18 2 0 22 24 

29,.(\ ~ ~:~ ~:: t~ ~~~~~~~~~~ 
.. ~ . 8\.8 2t .06 ~.1( 29S 216 ~ 29'l 290 2S7 283 280 Till 
" 88.6 26.06 5.10 8:l:2 3:!1 S18 817 814 311 307 SOO m 
" 96.( 28.06 5.(17 317 3-I.'i 313 SI() 837 33::1 331 1m S22 
.. 1()2.2 30.06 5.01 sn 370 367 86t 8(;1 "'7 3M' SIlI 3-11 
" 10':1.0 3:!.06 ~.Ol 397 39-1 39'.! S89 ~ 881 877 m 8(;7 

40 .. .. .. .. .. .. 

I 
I 
I 

n.' 
~., 

00.' " .. 10·U 
1II.2 
118.0 

87.2 
no 

100.1\ 
107.6 
lIH 
121.2 
128.0 

"., 
101.0 
110.1\ 
117.6 
121.4 
lSl.2 .,., 
107.2 
1U.0 
120.8 
127.6 

1
13-1.4 
141.2 , ... , 

",. 
21.70 
2li.70 
28.10 
30.70 
32.70 
M.ro 

'" 5.H 
5.11 ,m 
'.M 
MI'2 
'.00 

• .so 
UI 

'"' .. " ." .. " 
.~ 

•. ro .... .'" .. '" 
.~ .. "' 4.!)! 

275 Zi3 270 'lm 
300 m 2'J.i 291 
824 821 31ft 815 
13-1S 11-1.> 11-11 S3$ 
3i S69 3(05 8(;1 
396 3ro S89 31! 1 
421 417 412 108 

For d .... il d.irn~oaioaa .. e pq<: !l13. 

"" '" '" '" Sl l 807 
3:!-1 SIlO 
~J6 $.'>1 
3i9 Si4 .,"'" 



CAMBRI A S T EEL. 2,. 
-

SAFE LOADS IN THOUS ANDS OF POU N DS FOR 
12" CHANNEL A ND PL A TE COLUMNS. 

S QUARE ENDS. 

u .. &ed 0 11 Gord o ll'. F ormula P - ~1~)" Sare l.,. , .... tor 4-

1+ 36000 .-
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Ok • ..... , 
-----
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.. 
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., 
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'" ~H '" ... "" '" 812 '" .. '" ... ." .. .., 

'" '" "" v. "" "" OM '" • w '" '" 
.. 

'" •• til 401 ~, .. ." '" '" '" ~ . ,u .. 
", 815 810 !IOO '" "" '" "" m "" ~. r" i •• 'u ,. 833 3'.'1 S"JI 315 .. .. "" '" '" 1';6 .. .. "" ~I~ 'U '" ~. ," 318 '" ... "" .. .. ". '" 

,.. 
'" '" ~, '" '" 316 .. 

'" '" ... oro .., r" m '" OM M' ~" "~ 
.. 

'" '" .ro '" ... ,., "" ." r" ... ,.. ,., 
tl 

.. 
'" '" «2 .M , .. ... <t, .. '" '" ,n .. .. 
M' '" '" '" ... . .. '" .. '" 00' '" m ~? ., ... "" '" M' ~, '" "" ", ." .. '" '" m .. '" on ,., ~, '" '" '" '" ~. .. 
.~ '" .. ... '" '" .. m OM '" '" M' .. 
'" .v .. .~ ." .w. .. '" ... 3,,', ." '" 

.. .. '" .." '" ". .~ .ro on "" '" '" v, .. 
'" ~. m '" ~, .~ ,w ". .ro on '"' ... .. 

For de,,,il dim.nsion. _ pq"< ZI 1 



280 CAMB R I A STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" CHANNEL AND PLATE COLUMNS. 

SQUARE ENDS. 

50000 
B ased on Gordon 's F ormula p=~. Safety factor 4. 

1+S6000r2 

SERIES :8. 

Weight Thick- Weight IArea of 1 Lea,t 
of each ness of of Colurun R2.diu, of Length in Feet. 

Channel. Plate,. Column. Section. Gyration. 

Lb,.perF!. Inch. Lb,.perF!. Sq.- Ins. - Inches. ~ ~I~I~ 20 22 1 24 1~ 28 
33 % 117.0 34.80 6.59 429 427 425 423 420 417 414 410 406 
" .;I. 125.5 37.30 6.57 460 458 456 453 450 447 442 438 434 
.. ~ 134.0 39.80 6.52 491 489 485 482 4;9 476 472 468 463 
" ,l'; 142.5 42.30 6,48 521 5191516 513 509 505

1

501 497 492 
" % 151.0 44.80 6.44 552 54Y 546 543 539 535 531 526 521 " it 159.5 47.30 6.41 583 580 577 573 569 565 561 554 549 
" % 168.0 49.80 6.38 614 611 607 604 5~9 595 589 583 578 

3 5 % 121.0 35.58 6.55 439 437 435 432 428 425 422 418 414 
" "'n 129.5 38.08 6.56 470 468 465 463 459 4551 451 447 44~ 
" ~ 138.0 40.58 6.52 501 498 495 492 488 485 481 477 472 
:: f'i 146.5 43.08 6.48 531 528 525 522 519 515 511 506 501 

% 155.0 45.58 6,44 562 559 556 552 549 545 540 535 531 
" J..~ 163.5 48.08 6.41 592 590 586 583 579 574 570 563 558 " % 172.0 50.58 6.38 623 620 617 613 609 604 598 592 587 
~p % 131.0 38.52 6.41 475 472 470 467 464 460 457 451 447 

"'. 139.5 41.02 6.51 506 503 500 497 494 490 48fl 482 477 
.. ~ 148.0 43.52 6.50 537 534 531 527 524 520 516 511 507 
.. J91j 156.5 46.02 6.47 567 564 561 558 554 550 545 541 536 
.. % 165.0 48.52 6.43 598 595 592 588 584 580 575 570 563 
" ~ll 173.5 51.02 6.40 629 626 622 618 614 610 603 598 592 
" % 182.0 53.52 6.37 659 656 653 649 644 638 633 627 621 
~p % 141.0 41.48 6.28 511 509 506 502 498 494 490 48(; 480 

h 149.5 43.98 6.39 542 539 536 533 529 ~2."> 520 515 510 
:: Yo 158.0 46.48 6.48 573 570 567 563 559 555 Ij51 54(; 541 

f'i 166.5 48.98 6.45 604 6111 597 594 590 535 580 575 570 
.. % 175.0 51.48 6.42 634 631 628 624 620 615 610 603 597 
" tit 183.5 53.93 6.39 665 662 658 654 650 645 638 632 626 
" % 192.0 56.48 6.37 696 693 689 635 680 673 667 661 655 
~p % 151.0 44.42 6.17 547 544 541 537 533 528 523 519 514 i- 159.5 46. 92 6 . 2·~ 578 575 572 567 56i 559 555 550 543 

:: ~ . t~:g gU~ ~:~ ~5 6366fO"7~ ~g~ ~g~ ~~ ~~6 ~~~ ~i5 U~ 
% 135.0 54.42 6.40 671 664 660 6551 65U 6431 637 631 :: it 193.5 56.92 6.37 701 698 6V4 690 685 678 673 667 660 
r.. 202.0 59.42 6.35 732 729 72; 720 715 708 702 696 689 

~p % 161.0 47.36 6.07 583 580 576 571 567 563 556 551 g~~ 

" ¢. t~~:g g~:~~ g~ ~g ~l~ ~~ ~~ ~g~ 1 ~~~ ~gl ~~ 605 

:: p. i~g:g ~:~g ~:~ ~b~ ~b~ ~g5 ~~g ~~ ~ ~~ ~~ g~g 
" +! 203.5 59.86 6.35 738 734 730 726 721\ 713 707 7~~ 694 " % 212.0 62.36 6.33 71\8 764 760 756 751 743 737 73" 724 

For detail dimensions see page 213. 
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CAM.DlllA. STEEL. '0' 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
15" OHANNEL AND PLATE OOLUMNS. 

BQU ARE ENDS . ..... 
H .... tod on OOrdo .. •• For."",. 1' - (I'lL);' s..r".,. r .. elo .. ~. 

1+116000 ~- 20'''_"'1 

SERIES B, IT 
tIQ, 'ioipl 

LenICU, In Feet. -. . .. ...~ ...... 
30 a23. 36 \ 38 1.!2.1 42 44 1~6 40 .0 •• looL 1k,.1\. 

- - -
~Ol S97 898 S68 183 (;9 3'7 1 8Ge 1&1 '" "" 

,. 
i 

~~ 
.tJJ 4:1!1 421 416 4IL' .... 401 3'XI lIOO ... '" '" ~:J9 .tJ.I 4-tD 411 439 UI 4:!7 1 4'.12 tit .. .. ... ,. 
4(7 ~~ 477 47°1 461 """i ... ·il 416 i 410 <~ ." 42\ .. 

" 
H~ tm MrI ."" .f92 4.:'>1 4l't 473 U 4:>7 "" ~, .. 
loll Mi< M'J 5~ bit ::'12 5(H 497 4'.10 ... 476 .. .. 
r.i!.006 {oil} M3i«~ C>J7 !130 :.:.l3 ... .. "" ." .. 
• to .. . I "" 1 "" '" m 

Si2 '" M' .. 
i 

~~ 
439' 4:.H 0,1 4~.' 414.t1Ji <404 '" "" '" "I 
46' 463 (t.t\ 40W 417 412 4J(I 4JO 4~ ". .to .,. .. 
4:16 4~1 486i 4;~i 473 4G7 401 4. ... ." H2 '" 4e") .. 
r.<!3 618 612 006 000 4!H 4~7 -4111 .,. 4{i;-, .. 4M .. 
~ MCI MU~ ~I [,28 1f~1 1 biZ 00:1 ... '" ... .,6 .. 
MI 675 6G~! M21 :>.03 51(1 ros 1131 '" ". "" .. .. 
41~ 438 G3 428 4:!3 4171 41O!4Of, .. '" '" 'S! 

i 
~p 

4T:.! ~ ""' .a:>1' 4:.1, 416 G 433 (To m ." .. 
1\00 4911 491 <4&'\ .c8O! 471 ",~, 4.~ I '" ... •• .. .. 
W ~.!lo 6171 ~ II ro:. nil ."t 6tI.) I .~ 40'2 '" ,'. .. 
l>'Ii Ml bl.'i 53:1, 532 ros' 619' 61'l "" "" '" .. .. 
IJI"I r.-o 673 00'/1 ~ lUI Ml' 636 '" ,~ :'1.1 .., .. 
61", IL08 001 W2 ~ :'771 :';ill /ire "" 

,. .. '" 
.. 

47~ (71) oi6-I a l 4,\ ~~ 410 433 m 4~1 ." '" i 
.. ; .. '" '~I '" '" .~ ... "" .. , 4t~ '" 
.. 

r.:Jti ~ M~ :'IG M 001 4'.l1 400 ... '" "" .m .. 
MIl r,:,7 000 <>Itl ~ 631 ~.M :'17 ." "" '"' .~ .. 
rm &<.\ l'>iS l'>7'l M r.".oO l'>10 "" '" '" ... .. 

el~ 00;1 000111&. M"l Ml'> 00'/ "~ '" '" "" 
.. 

619 6\; 6;1.~ ~, e171 OO'J, 1101' (f.JS "" 576 .. ... .. 
rill 001 6j 4'I'J ~1 415 ft <I(i2 .. m •• .. 

i 
SO 

&J7 631 ~Il'>l' 1'>10 004 49i1 ~I '" • 7e "" .. .. 
:.6; M:! /'>.»' M7 foW 1'>1:5 626 :'1', '" "" m '" 

.. 
,'l1li fI90 6tI3 :'71 Mil M3 NOil'>L8 .." '"' '" ... .. 
G:l"I el~ 612 rot fH1 500 l'>7!l1 :.71 "" ." ." '" 

.. 
M1 &017 &to 630 6'!2( 611 1106 &.l8 '" ~I l'>'72 ... .. 
613!! 675 liM M7 M' &n 632 e '" "" '" .. .. 
MIl r..1'l !£!6 ~: l'>11 004 4'1/ 1490 '" 474 '" ." .. 
MIl GIll M6 M9 MZ [>33 M6, :'19 ." 001 '" <SO .. 
m t.OO r,e., 6i9! 570 562' 5051 M7 "" '" '" '" 

.. 
1180 e eUL 00;: 6&!1 m fial l'>ie ... '"' '" '" 

.. 
~i'Jli &~~ 63'71 627 61' Gil rol .. , '" ." .. .. 
681 6iO IIG:::! 1'.'>-1 616, 63'7 f2!l .. .. .. ... .. 

1 ~ 008, I!iIlO &<1 r,,Il ~ (152 '" .. ~. ' U .. 
~'or detai1 dlll>ft>lioouo _ ~ ZIS-



282 CAMBRIA ST1!JEL. 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
HOLLOW ROUND CAST mON COLUMNS. 

SQUARE ENDS. 
10000 

nased o n Gordon'. F ormula P = --1-2-' 

1+ 800 d' 
P=safe load in pounds per square inch. 
l=length of column in inches. 
d=outside diameter of column in inches. 
Ultimate compressive strength =80 000 pounds per square inch. Safety factor 8. 
Safe loads for other safety factors than tbat of the tables may be obtained as foI-

l! 
lows :-New safe load=Safe load from table X New factor" 

Outside . Area Waighl 
DiametAlr Thiok- Length of ColulUn In Feet. of lIetal per Fool 
~ ~m ~ ~ 

Inches. Inches. a 8 ..!Q ~I-.!.! 16 18 2012 2 24 Sq. Ins. Pounds. 

a 3..{ 105 !J.l 82 72 62 M 47 41 36 32 12.4 38.7 
~ 119 107 !J.l 82 71 62 M 47 41 36 14.1 44.0 

7 % 130 119 108 96 86 76 67 60 53 47 ]4.7 46.0 
Ys 149 136 123 110 98 87 77 68 61 fH 16.8 52.6 

3..{ 155 1<15 133 ]22 no 00 89 80 72 65 17.1 53.4 
~ 178 166 153 139 126 114 1()'1 92 83 75 19.6 61.2 

1 200 186 172 158 142 128 115 103 03 84 22.0 68.7 

8 

9 Ya 207 196 183 169 159 142 130 118 108 98 22.3 69.8 
1 2.~3 220 200 ]00 179 160 Wi 133 121 I1U 25.1 7~.5 
1Ys 258 244 2"..8 211 198 177 162 147 134 122 27.8 87.0 

Ya 235 2"..5 212 100 185 172 158 146 134 123 25.1 78.4 
1 265 2.H 2-10 ~4 2U0 1!}1 1i8 161 151 139 28.3 88.4 

10 

1Y. 291 281 266 2-19 232 215 198 182 ]GB 1M 31.4 98.0 
IX 323 308 291 273 254 235 217 200 181 169 34.4 1U7.4 

11 1 298 287 273 259 2-13 227 212 197 183 169 31.4 98.2 
1Y. 330 317 301 '!i37 270 2.)3 235 219 203 1&3 34.9 109.1 
1~ 363 350 333 315 296 Zi7 258 210 223 206 38.3 119.7 
1% 395 380 361 342 322 301 280 261 2·12 221 41.6 129.9 

12 1Y. 3GB 856 ~12 326 309 291 274 256 23:) 223 38.4 12\1 
1~ 4().j 391 375 358 H39 :;:20 300 281 263 245 42.2 131. 9 
1t§ 439 42.> 408 389 369 3-18 327 306 287 267 45.9 143.4 
170 473 458 410 419 397 375 852 330 308 288 49.5 154.6 

13 4().j 393 379 364 !Y17 330 312 291 Zi7 260 42.0 131.2 
444 432 417 4llO 382 363 343 323 301 286 46.1 144.2 
484 470 4M 435 415 395 373 852 331 311 50.2 156.9 
522 507 490 470 448 426 403 380 358 336 fH.2 169.4 

14 485 473 459 442 42-1 405 386 366 347 327 50.1 156.5 
528 515 400 482 462 441 420 300 3i8 857 fH.5 170.4 
570 556 (;.10 5:20 400 477 454 431 408 385 58.9 184.1 
612 597 579 558 535 511 487 462 437 413 63.2 197.4 

15 573 560 M5 528 509 489 467 446 424 406 58.9 183.9 

~ ~ ~! ill ~I ~1 ~~ llH~ t1 ~:! ~H 
666 654 638 6:20 8001 579 5571533 510 486 6R3 213.5 
716 702 686 666 61·" 622

1 

598 573 fH8 522 73.4 229.3 
764 750 732 711 689 66.J 638 611 584 558 78.3 244.8 
909 892 8il 846 819 700 759 727 695 663 83.2 260.0 

16 

, 
I 



CAMBRIA STEEL, 288 

SAFE LOADS IN THOUSANDS OF POUNDS FOR 
HOLLOW ROUND OAST IRON OOLUMNS, 

SQUARE ENDS, 
1),,..,,.1 0 " Go.don'. Irurmuh. ] , _ 11)~_, 

1+-000 dt 

P_oaf~ loo.d in pound. ~ aqua", locb, 
I I.n(th 01 colum" in Inch.,.. 

d .. outoide diamft~r uf column in i""h ... 
Ukimat. C<lmpr .... ivc .. ..,o(th- SOOOO pounds pa- aquare inch, 5&r .. y factor8. 
s.r~ ""'d. ror<>cb~r oarety I..".,... thaD thol 0( lb. labl .. may be obtained III fol· 

10'" ,~N~'" oar.loao.L Safe klcLd from taLle X New ~o.: 

LeuK"th of" Col uwn III Feel . 

2G1.2 
279.2 
".. 
SL~.2 

20 Sl3.G .... 
$:>S.4 
8;2.9 

22 TIM 
~n 
41~.3 <"-. 

24 "" -, "' .. .. .., 
28 .... 

6!oU 
MIl.9 
6;6.8 

28 .' .. "' .. "' .. OM.' 
30 614.1 

67M = .• 
i3.).7 

32 n ... 
767.1) 
7$9.7 
8'""" 

34, ... 
"" 8;&5 
91$.0 

.8 ... , ""., 
WU 



• •• CAMBRIA STEEL. 

STRENGTH OF HOLLOW ROUND AND HOLLOW 
R ECTANGULAR OAST IRON COLUMNS. 

L 
I'or various values or d in which: _ 

L = length o( column in feet. 
d = least outside diameter in inches. 
r = ultimate slrc"l:lh in pounds per square inch. 

BASEl) ON GO ROON'S F OUUJL..t: FOR COlUMNS WLTH SQUARK E Sl:os. 
HOl.LOW 'OUND. HOI.LOW lt ECTANGU LAIl. 

p = 80000_ p -~-
t + (l2L)' - t +(12L)' 

800 d' \OO7d l 

VUliliute SlrenlCth U llhlln l e 8tre llJtt il 

L tilth" , p e r 8q. " ", L In.blt. per OIq . til . 
- -
d "'n '.n d .... .... ...... _u. . ... •. - . 

1.0 - 70"" .. '"'' "'" 1.1 """ omo 2.' """ .1834 I., "582 "1183 '.7 '"'' "'" I., 61340 65142 ,., 3.'1178 38871 
L< 59137 63265 .. 31817 37m 

1.5 56940 '1366 '.0 S0584 36128 

I.' '"'' "'" '. 1 "'" "'" 1.7 "'" 575SS ,., 28137 33586 
I.' 50531 55660 '.3 27'" .. ,'" 
1.9 ~849t OJ'" , .• 25967 8124.9 

" .(6512 51954 '.5 2<"1 30152 

'.I .<5" 5OU:i! ,., 2<004 29101 

" .,,53 . 8391 '.7 "'" "'" " '011711 .em, ,., 22227 27130 
2.' 39277 .(51)11 ' .9 21'{03 '6200 

Sar< load, for .Dr ai_en hollow round or boll" .. ,«,anlulu ""Iunon., oor'''''pond. 
Inll ". o.J .u, •• blc roc",," of ... r.c.y """ be found rrom ,be abo~" ,ab'" a. rollo,.. ,-

Fond rrom 'he .... ble the ulti mate ."e"ith In pounds per "lua,.., inch c"rrespondin, 

to ,he ,i.,," .. Iue (If -j. Multiply 'his by the area of 'he column in "lua,.., inch .. 

and divide the produ<' b, the .. rct,r3Ctor which.HI ,i." a. a 'I"",iont ,b" req"ired 
.are load in pounds. 

EXA .. PLI :-Required 'h" oafe Loood ro. A hollo ... round eo., Iron column 16 r"", 
Ion~, 10 Inches ""ternal dialllC,er w;,b m.",11 inch thick wi,h oar •• , lac,,,. (If ,,;,h,. 

The rot;o 01" -i In ,bi. <:ase i. ~ _ I.S and the correspol>di"ll ultimate . t,..,D,th rrom 

the ",bIeA I. M 766 pormds peT sqn .. ,.., Inch. 
f rom tbe .... bl .. of • .., •• of e,rel .. il i. found thaI the ne t .r .... or the colu,",,, to 

28.3 square ;ncbo. The oarol0.0d i$, ,he,..,f""" M 766 aX 28.3 _ 19313-.'1 pound. .... 

• pp ...... im .. .,I,97 net "'''', which Is Ih" required ,""ul,. 



CAl!d.BIUA STEEL. '" 
EXPLAH ~TlOHS OF T~BlfS OF S~fE LOADS FOR BtAII! BOX-GIRDERS AND 

PLATE GIRO~RS, Po\GES Z86 TO 300 INCLUSIVE, 
F .... c .... in ",hieh 'he load. ' 0 be c.rri~ nc~d .he """"d.iH 0( oin,l •• olkJ 

bum' <>< onli .... ry beam Ilinl ... comp<>l<'d 0( ' ''0 0. ", ..... beam. wi.h .he ,",ual 
boh. and .epo.rll'''''', " is "ttenary '0 u .. hoilt.up _,ion •. 

II ..... Ilo,,·G'~DKWS._A u..,ruland «ooomlca. _.ion 0( . hi. kind Can be com· 
~or ''''0 1'011«1 ""ami wi,h pltt,~. ri ... «1 '0 th top and hot.om Il.on~ , makin, 
• beam bo •. g;. d<T, f"" which ,ablu 0( ... fe unifoTmly d,"'ib ... ~ ,,,,,d. ale Iliv." 
on P."g-tS m to 29:i iuel .. oive. 

1 boo _fe 'oad. given in th. table. inelude the w.ight. or ,he beam bo~·I.inl ... , 
aod are figured fl'Om .he mOme"t of inenia '" the l<O<:"on modulus .ft •• ",a 'ngthe 
_e .. acy d~uction. for riVet hoi •• , .he fibre ' ''eM used in 'he calculation. beinll' 
1:>000 _odo peT "loa", ioch of ".t """tion. 

IIdm bo".~"d ....... ""niculttrly ....rut for . uppo"in,wid. walll .nd in oth., 
I"", .. iono up.o .he lim;tl of their capacity. bu, 'hey .hauld not be pla«<l wh.", n_ 
oosed .o moistu", ... ,h. o«:.ion it OIIch ,hal acCUI cann.,.. be had.o .heiT in •• rio. 
~or i ... pecd"" .nd ""inlinll', 

PLAT a G.Rl •• Hs..- ln CAses wher<: 'he wid.h. of beam box_ginlers .oold prohibit 
their u"',.nd f"T loo.d. gTHt .... than .h.irca""citieo,plate ~ird'TScom_dof pla,," 
and angleo mar. be u .. d. 

T .. blo5o( ... " lood. uni(ormly di .. ributed (or pia,,, lird~ .. from 2~" '0 48" d~p .re give" on ""ges 296 to 300 inclu.iv •. 
T he load. rlYen in the tabl~. include the we!&b" of tb. ginl .... and are c.ku. 

late.! from the mOment ofin ...... or ,h.o«:,i"" mod"luo aft .. makinta prope.d.duc_ 
. i.on for ri vet holo. tiro fib.. •• t ..... "sed in the caLculation beinll l J;OOO pound. peT 
"'Iuar<: i r>r:h of net o«:,ioo. 

" lthough the tabl •• do not . how the .. i«.o .... an,l .. fo. plate Ilirde .. , car<: .b""ld 
Iro takeD th.t .he ....... ptovid~ j" all Ca ... wh ..... necessary to p ... veot buc.liol of 
the ... elo d ue to t he .h<&rinJaetion , b.",i". Th.I'i«.n ..... bould be madeofant'" 
ri ~",ed to tl ... w.b, fittod ",htly bet ...... n 'be . op and bottom lIangengl .. , nd t ey 
Ihould l>e provided, at 'he .nd of the Ilim ... , of .uch Ii .. ud oumhot &1 .0 he 
ca""bleof carryini tbe tot"l .. action .t"aeh eod to . he.uppon.. Stiff.o .... lhould 
.110 be provided., iD •• "",I. alonr ,he ,inlet,lpaced at l uitabl. di ... ncel ."" ... . a~ 
d", ... minod b:r tbe formula.nd •• planat;on, on pooges 158 and 69. 

Ca ..... hottl .Iso b<: •••• n in •• ranling th. riv .... pacioi for c<mnec, iog the !\ang. 
ao, l .. to ,b ..... b, 00 . ha' ,u!lkknt riv", •• re provided to properly t .. nomit tb • 
........ which act between .b ••• two pon;""'of thecoootructi"". l'bit wi,l<e<juire 
,he . ivet. to be .paced mOTC! cl_ly at , he .... d. , han a" b. center, and ,h. uacl 
.pacing.' any point al""ll' 'he ginle. may be obtained 10" di.idi"g the prodU(Ot of 
. be di .... o"" betw~n ,he center line. of tb. rive, holeo in the .wo fI~nll" and . he 
... ;'"ance of one rivet by 'he totai verticallJr.ear.t the i;'iven point, tb ... , 

p _ !.} io whicb 

s _ ,b. ,,,,.1 v .... lc.l .heor, io potrndo,.t tbe point uod .. conSidenttion. 
r _ t he re.ittaoce of ..... rivet , i. ,., the be";", nlue or Ih ... ina: value, whkh_ 

eve. I. 'be .mall .. , expreosed in pound., 
10 _ Ibe d.pth of the ginie. betw .... o tbe Dppe •• nd 10 ...... cen .... Ii" .. of rivct., 
<~p ...... d in inch ... 

p" pi,ch of ri....,tlln ' he flange angl.,., upr ... ed in inch ••. 
'fhc fo.mula above will give .he . h""""ical rivet .""cing at any poinl in the 

Aaog ... due to tbe ,ou.J .he • •• but io ...... cti~ tbe pitch (or nri"". pon;o" 'o( the 
I.ngob .hould be .,at~ f....- tbe I.a .. _ibl< numbo.o( .""cinll" ""nel. """taining 
an eyon n umbe r oflp.oC., ,h. pi,ch in ucbor .. hlch Ibould preferably boul'rr:IHtl 
in <YeD ;tlCh ... "'even in.~ and halves o. quan ... '" an incb, ond tbe uooal limi,. 
of pitch ... iIl vary from 2\C' '0 61'. 

T he rive. ,,,,,dnl: .h';"ld .,'" cooform to the rul ... 1Ii •• n 00 page 316, .nd in 
c .... "'10 ..... loadla'" applied di....,dy to the /Ia""",., sufficient rive .. muo. be pro
yided to c.rry th..., in .ddi,i".. to tb. riy." n«euary f.,.. ....,..rinll tbe w.b .nd 

BaI~:~"J~~: abe e:!~j~~t:t:"sare l""d. iven in the tabl.1 are haoed 00 . he 
&Mu mption t bat tb. llirder io .upponed 1 ••• ",111, otherwi.., a prope. ~ucti"" in 
, h • • U""",ble saf .. load mUot be made," e~plaiDed In coo""".i"" .itb be.m, on 
"".or" oo.nd 67. 

'fbe ", .. igb .. of l>u.m bo,,·lIinl .... nd pl ... Ili rd ers io the tab\eo .re n pt .... d in 
potrndo p<T Ilncs.1 foot I"cludin .. tbe ri .... oe<:eaoary to...", ... ' he web and llanges 
• .,..." h .. , btu the ... illh,. do not indude.ny allowance for bt'acke .. , "lIreo .... """. 
nection. or other detail . . .. the .. will vary, lubject to the condit;"". of ... b c .... 



286 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS A 
UNIFORMLY DISTRIBUT'ED FOR 

BEAM BOX GIRDERS. 

Safe loads below are figured for fibre stress of 15 000 pounds per square inch, with 
t~" rivet holes in both flanges deducted, and include weight of girder. 

~ 

!l 2-Plates 2-10" I-Beams 

12" Wide. 25 lbs. per fool. 

8i" ~-4 

Distance Center Tbickness of Plates ill Incbes. 
to Center of For Thicknesses Greater than %" Use Two Plat.s. 
Bearings in 

Feet. l. 9 .Ii 11 J! 13 ~ 15 1 0 16 8 T6 4 Tli 8 16" 
----------------------

10 90 96 102 109 115 121 127 134 140 
11 82 87 93 99 104 110 116 121 127 
12 75 80 85 90 96 101 106 111 117 
13 69 74 79 84 88 93 98 103 108 
14 64 69 73 78 82 86 91 95 100 

15 60 64 68 72 77 81 85 89 93 
16 56 60 64 68 72 76 80 83 87 
17 53 57 60 64 68 71 75 79 82 
18 50 53 57 60 64 67 71 74 78 
19 47 51 54 57 60 64 67 70 74 

20 45 48 51 54 57 60 64 67 70 
21 43 46 49 52 55 58 61 64 67 
22 41 44 47 49 52 55 58 61 64 
23 39 42 45 47 50 53 55 58 61 
24 - as-----::w- 43 45 48 50 53 56 58 

25 36 38 41 43 46 48 51 53 56 
26 35 37 39 42 44 47 49 51 54 
27 33 36 38 40 43 45 47 49 52 

I , 28 32 34 37 39 41 43 45 48 50 
29 31 33 85 37 40 42 44 46 48 

30 30 32 34 36 38 40 42 45 47 
31 29 31 33 35 37 39 41 43 45 
32 28 30 32 34 36 38 40 42 44 
33 27 29 31 as 35 37 39 40 42 
34 26 28 30 32 34 36 37 39 41 

Weight per 1 
Foot in Pounds. 94.6 99.8 104.8 110.0 1115.0 1120.1 1125.2 1130.3 1135.4 

Soction 
1 

90.1 96.3 102.4 108.6 1114.8 1121.01127.2 1133.51 139.8 Modulus. 

Coefficient of I 
Deftection. 0.00000145 0.00000118 I 0.00000098 

For safe loads below the heavy lines, the deflections will be greater than the 
allowable limit for plastered ceilings = nil)" span. 

~ 
[ . 



CAMBRIA STEEL. 287 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
S • .re I"",dl bo lo ... are A",reoJ roo- fibn. ........ 0( 16 000 pour><!. pc.- oquaR loch, ... ith 

If' ri_ hole. in bot!! liang .. deducted , . ,><1 includ .... eig h. of giro.,r. 

~ ..... !l ,.",,-
HI! Wide. 3Ui lito. ,... rOOl. 

101'· .... 

- "'"!" T hle kue"01 Or Pl ateOi 'n l uclle8 • 
.. eo._or r. ~ Gr._ lUll y." u.,.... PIa .. 
...,;"" i~ 

,~ I ! . t H I I..!!. I H 1 ---- - -
10 '" ,n . '''' '" '" 176 '" 'W ,.. 
11 ", ,~ '" '" "" '" ,~ In '" 12 '" HI ,~ ", ,. '" 'w ,m '" ,. ,w ,,. 

'" 122 ,,,, 
'" 'n '" '" " .. '"' '" '" ". ,~ '" '" '" 18 88 .. '00 "" 112 n, ,~ ,~ '" 18 '" " .. 00 "" ''" '" '" In 

17 '" '" .. 00 ,. 
'" '''' H I ,ro 

18 " '" '" 88 00 .. '00 '''' '" ,. 
'" " " '" " " .. ,ro '"' 20 .. '" ,~ " " " 00 " '''' 21 " " n " .. " so '" " 2' 00 " " " " " " OJ '" 2a " " '" " " TI " " " 2. 00 " '" 00 " " " " " 28 ro " 00 " " n " " " 2. " M " " " " n " " 27 ., 

" 
,. 

" " " 00 " " 28 " 00 " " 00 " " 00 " •• " " " " " " " " " ao " " 00 " " '" " " " a1 " " " " " " 00 '" --00 
a2 n " " '" .. [oj " " " aa " " " " " " " '" " a. " n " " " " " " .. 

- ";PI,... I 114A I 13U I "'" I 182.3 113.'1.31 144 .2 : 1JiI.1 I 1M.I I 1112.0 PM iA l'IIi.atIJ, -- I 132.1 I 140.9 I 149.7 I '''' 1167.4 1176.3 1m3 119-1.' 1200.2 .... -
tooIcioal of I .. - O.OOOOI.XlStZ I 0"""" I o.OCQOOCrm 

For oaCe Ioo.d. bolow tb. heavy lin .. , th~ ddlect;on. will be greater tban tbe 
.olJ_"ble Umlt foo- plaotered ceilh.p _ .i. 'paD. 



288 CAMBRI A STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 

Sa fe loads below are figured for fibre stress of 15 000 pounds per squa re inch, with 
ti" rivet h oles in both fla nges d educted, and include weig ht of gi rder. 

" ?i" ,..... !l 0-'"' ,.~ 
14" Wide. 40 Ib,. per foot. 

101" ' --\ 

Distance Center Thicknes s of" Pla tes in Inches. 
to Center of For Thicknesses Greater th&ll %" Use Two PI.tes. 
Bearings in 

Feet. t 9 t H II H 1. H 1 T il" 4 B --------- ----------
10 147 155 164 173 181 190 199 208 217 
11 133 141 149 157 165 173 181 189 197 
12 122 129 137 144 151 158 166 173 181 
13 113 119 126 133 ]40 146 153 160 167 
14 105 111 117 123 130 136 142 148 . 155 

15 98 104 109 115 121 127 133 139 144 
16 92 97 102 lOS 113 119 124 130 135 
17 86 91 96 102 107 112 117 122 127 
18 81 86 91 96 101 106 111 115 120 
19 77 82 86 91 95 100 105 109 114 

20 73 78 82 86 91 95 99 104 ]OS 
21 70 74 78 82 86 91 95 99 103 
22 67 71 75 78 82 86 90 94 99 
23 64 68 71 75 79 83 87 90 94 
24 61 65 68 72 76 79 83 87 90 

25 59 62 66 69 73 76 80 83 87 
26 56 60 63 66 70 73 77 80 83 
27 54 58 61 64 67 70 74 77 80 
28 52 55 59 62 65 68 71 74 77 
29 51 54 57 60 63 66 69 72 75 

30 49 52 55 58 60 63 66 69 72 

1 31 47 50 53 56 59 61 64 67 ----:ro 
32 46 49 51 54 57 59 62 65 68 
33 44 47 50 52 55 58 60 63 66 
34 43 46 48 51 53 56 59 61 64 

Weight per 1 
Foot in Pounds. 131.4 137.4 143.3 149.3 1155.3 1161.2 1167.1 1173.1 1179.0 

Section 
1 

146.6 155.3 163.9 172.7 1181.4 1190.2 1199.0 1207.8 1216.7 )fodwns. 

CoeffiCient of I 
Deft .. tion. 0.()()()()()()763 0.000000635 I 0.000000539 

For safe loads below the heavy lines, the deflections will be greater than the 
a llowable limit for plastered ceilings = -.i. span. 



CA14BRIA STEEL. '" 
SAFE LOADS IN THOUSANDS OF POUNDS 

UNlFORML Y DISTRIBUTED FOR 
BE AM BOX GIRDERS. 

Sore I ...... below . ,.., fi~ured fo< fob,.., .. ,eu of 1~0(l() (><><Ind. poor ""oa,.., 1",,11, willi 
II" noe' boles In both ftanlj"elI dedoc'ed, u d irw:lode .... i1Ih, rA ,,«I ... 

~"''" Il'" ~,., , .... 
11" Wi&.. ~2 IlL .... loot. 

10" -4 

Thlcklless o£ PhUeIJ In :rllche •• 
Diol.,. .. t.-.10 Ooaw _~,,~'-;._ft_·_,,\:,-,---C'_~'--'--"" c~c",'c·~"',·_"'--,-"',--,-,_ 
ott-MOp 

I. root t U i H i H 1 1n 1. 1/ .. It ,. 
11 
12 
13 

" 
" 16 

li 
19 

2. 
21 
22 
23 
2' 

" 26 
27 
26 
2' 

212 2:23 2M z~r. 25G :lb, 
193 :xxi 213 Z"J:.l Zl3 243 
In 186 196 2iH 213 223 
163 172 ISO lP<8 197 205 
1M 169 167 175 183 1m 

HI 119 I~ 168 171 lOS 
133 139 H6 1M 100 161 
Ilri lSI 13t1 144 ~I 1r.7 
liS 121 130 136 HZ US 
112 117 123 129 13.) III 

1M 112 117 122 1'lS 131 
101 1M III 117 122 1:l1 
96 101 lOtI HI IIIl 121 
9"l 97 IO':! 107 HI 116 
SS 93 9S 10'2 107 I II 

s::; 89 91 
8'~ 86 90 
7Q 8S 87 
76 80 81 
73 77 81 

!IS 102 107 
9-1 98 100 
91 0Ci 00 
8S 91 00 
S I 8S 9'l 

'" '" '" '" 232 2~1 
214 m 

'" '"' 185 ]93 
m 181 
HH liO 
1M ]61 

'" '" 

.. 
m 

"" '" '" 
'"' .. , 
on 

'" ". 

812 323 

'" '" "" '" "" .. m ~. .. ,~ 

'" '" ISS ]90 
173 179 
1(101 170 

13'.l J.I~ Iro 1M ]61 
l:tl 138 143 1"'8 154 
126 lSI IS7 142 147 
121 126 131 13.~ ].10 
lid 121 125 130 13.) 

III lIG 120 
107 III 116 
103 107 III 
ro 103 107 
9(i 100 104 

1~ 129 
120 12~ 
115 120 
III m. 
107 I II 

30 71 74 78 ~ &> 8'J 93 96 1(10 10-1 11)'1 
31 Gl 72 7~ ~ 83 $(I 90 93 97 101 1(» 
32 (i6 70 ill 77 80 83 87 90 91 97 101 
33 &I 68 71 71 78 81 81 88 91 9-1 \IS 
34 6266l11i2757982&>88\12!l.S 

~!~4i.3: I!i3f50l1 (,;j.2·1 171.1 1 177·1 1 183.0 1159.0 1 '~·9 1 200·9 1 :ll6.8 
:::::. 1212·' :'r.3·0:~.01 2-15.0 I uO I '£i. 1 I 278.21289.S I 300.6 1 SI!.6! nu 

~::!.ot I 0.000CJ00l26 I O.OOJOOl.l62 I o.OOOOOOOH lO.00Xl00'281 



( ...., 
'90 CAMBRIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNlFORML Y DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Safe load. bel_.,.., f'gurN r.,.. fiber It,.., .. ofl5(o) _nd~ "'lUll,.., inch, .... it h 

Jf ' rivet hoi.,. in booh ~a"gel dtdu<;,.d, and include weia-h. gi~r. 

!l 2-PLt.... 2--15" ;.Ba. 

l5" "'ilk 00 I .... per fool., 

lot", 

~Cm_ Tblckness 0" PlnteOi In :luche". 
.... IOOeaW 'or ~<l:_ G_tI:r LPA Yo" tr .. r.. P\a1Ol, 
.fl_Ucs 

i~ Pool. i H I tI i tI 1 I " I j I t. I t 
1-

>0 '" ~, ~, '" '" '" "" M' '" "" 877 
U '" ,. ,;, '" ~, '" "" '" ~, '" M' 

" 216 "" "" '" ,- '" ~, ,,, ," ." '" " ,~ ,. 211 '" '" 2H '" ~~ ~, ~, ,. ,. 
'" "" '" 21(/ 218 '1;9 m 211 ~, ,,, 

'" ,. I:;S '" '" '" "" 212 "" m '" '" '" .. '" , .. m '" '" ". '" 2lS ~, '" m 
>7 152 '" 

,., on ". '" '" 
,,, ,. 215 '" ,. H I '"' 

,,, 'ro '" "" '" ". '00 "" '" ,. '" '0 '" 'M '" '" 1i3 , .. '" l!r~ ". 
'0 ,~ 13;> '" '" '" '" '" m 1,1\ 182 '" ., ,~ '" 'M ,. ". '" '" 16'~ '" '" '" " '" '" '" '" '" H I '" '''' '00 ,., m 
23 '" '" '''' ,~ ,~ '"" '" ", '" '" '" 24 ,re '" "8 '" '" '" '" 142 '" In2 1M ,. 'M ". '" '" '" '" '" '" 'n ". l~l ,. '00 'M '" '" '" '" '" '" '''' '" ,~ 

'" 00 ". '" '00 no '" l\!"l '''' l al '" '00 ,. 00 " '" 1«; ". ua " 8 122 ,~ ,. ,~ 

29 '" 00 " '" ". '"' '" '" l~ 
,. 

'''' 
30 " 00 " 00 100J ,,. "0 '" '" ,~ ,~ 

" " ~ " \I.; 00 '" '" "0 III '" ,~ 

3. " " ~ ~ ,. " '00 '" '" '" '" 33 ~ " " " ro 00 "" "" "" '" '" 34 " "' '" " '" ru ~ "" '" ' 00 '" 
~i~I IS7.6l 194.0::llXUI :!06.; I ~L3.1 1 219.li I w.s I Wo.2 1 238.6 12-»0 I Zjl.t 

.r::~ 1~·2:T.6.$: 282.~ i 29-1.1 I 00:;,8 1317,11 I m.3 1 &11.1 1853.0 13GI·9 137&.8 

........ 1 
-~ 

,.""""" 1 ,.""""'" 1 ,."""""" 1--
-

~ 



CAMBRIA STEEL. 

SAFE LOADS IN '!'HOUSANDS OF POUNDS 
UNIFORMLY DISTRffiUTED FOR 

BEAM BOX GIRDERS. 

291 

Safe loads below are figured for fiber stress of 15 000 pounds per square inch, with 
fi'l rivet holes in both flanges deducted, and include weight of g irder. 

!l
7t" 

2-Plato, 2-15" I-Beams 

15" Wide. 80 Ibs. per foot. 

lQt"·..j 

DistAnce Cen- Thickness of Plates in Inches. 
ler 10 Cenler 'or Thloknesses Grealer Lhan %" Use Two PlAtes. 
of B.anngs 

:~13~1: 
in Feet. ~ t H 1 1-h 1k 1/lf F 4 

10 300 3-15 357 368 380 391 403 414 
11 272 233 293 303 3H 321 335 3-15 356 366 377 
1~ 250 259 269 27~ 288 297 307 3 16 326 336 345 
13 23 t 239 248 257 265 274 233 ~lJ2 30 t 310 319 
14 214 222 230 23-8 2H 255 263 271 279 288 296 

15 200 207 215 222 230 238 245 253 261 269 276 
16 187 194 201 209 216 223 2:{0 237 244 252 259 
17 176 lS:l 190 196 203 210 217 223 230 237 244 
18 167 1i3 179 185 192 198 201 211 217 224 230 
19 168 164 170 176 182 188 194 200 2U6 212 218 

20 150 156 161 167 173 178 184 190 196 201 ?O7 
21 143 148 154 159 161 170 175 18t 186 19J 197 
22 136 141 147 152 157 162 167 173 178 183 188 
23 130 135 140 145 150 155 160 165 170 In 180 
24 125 130 134 139 144 149 153 158 163 168 173 

25 120 124 129 133 138 143 147 152 156 161 166 
26 115 120 124 123 133 137 142 146 150 1 155 159 
27 111 115 119 124 128 132 136 141 145 149 153 
28 107 III 115 119 123 127 131 136 140 144 148 
29 103 107 111 115 119 123 127 131 135 139 143 

30 100 104 107 111 115 119 123 127 130 134 138 
31 97 100 104 lOS 111 115 119 1U 126 130 134 
32 94 97 lOt 104 lOS 111 115 119 122 126 130 
33 91 94 98 101 105 108 112 115 119 122 126 
34 88 9 t 95 98 102 105 108 112 115 118 122 

Weight per / I I 1 / - / / 1 1 - 1 - 1 11. in Pounds. 227.612:34.01 240.4 246.7 253.1 259.5 265.8 272.2 2,8.6 285.0 291.4 

::~:;.. /299.7/311.01322.41333.71345.1 1 a56.6 1368.1 1 379.6 1391.2 1402.8 1414.4 

Coefficient of I 
Defteotion. 0.000000305 

I 
0.000000269 I 0.000000239 I 0.000000218 



CA.14BEIA STEEL. 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Sore load. 1><]0'" "'" Ii",""] ror fi1><c .. .., .. '" 15000 pound. per oq ....... lnch, with 

tt" rivet bola In both Aa~ deducted, and include ",<iin' of&'ir<!cr. 

" ,. '7 ,. ,. 
•• ., 
•• .3 •• 
•• •• '7 •• •• 
3. ., 
3 • 
• S 
3. 

2-""'"" 2-18" ] ...... n
~" 

16" 1IioIt, M I .. ,... lOll 

Ur·"' 

om 2:'li 2-17 2JS 
213 2'..'2 U! ~ 12 
200 ":.'011 218 2'..'7 
Ujg 198 ~ 211'i 
1711 187 1ge; ";!1)3 

171) 178 1811 19'J 2()1 2()9 217 '!24 ~2 
162 IGII 171 lSi WI 199 ~ 21-1 '!21 
W> 162 169 176 lSi ]90 197 :lOt 211 
148 1M WI 168 l iS 182 188 100 2U.l 
HZ 14S 1M 161 Illi 171 ISO 187 100 

t3tI 142 148 1M 161 167 173 17"9 156 
131 131 J.l3 ].19 lijI'i 161 U;, 173 17'.l 
1:''6 13'2 131 143 149 1M 100 1&1 172 
1~ 127 133 138 144 H9 Ie.;; 100 166 
111 1~ 128 133 139 114 149 1M 100 

liS 11~ 124 129 13-1 1:1') 14·1 l~ 1M 
]10 115 120 I~ ISO 1;;t; 140 115 100 
loe III llij 121 126 130 1~ 110 10 
1m It'8 112 117 I~ 127 131 136 111 
II)) 1~ 109 I H 118 1~ 127 132 131 

2~0 2-18 

"" '" 218 225 
~t9 2JS ,.. .. 
192 198 
18.5 191 
1,8 I~ 
171 1;7 
1~ iii 

100 165 
1M 100 
100 1M 
1-11> IW 
HI 116 

3& !11 II)';! 10.; 110 llIi 119 IN 128 133 1:\7 142 
36 ge;!lIt 100 107 112 116 1:.'0 1:!5 129 ISJ 138 
37 92 96 I..., 101 100 113 117 121 12."> 180 Ill-I 
38 \lO 94 116 102 11)5 110 IH IlS In 12G 130 
39 87 ~I \16 9'J 11'3 101 III Il~ Il~ 123 127 

~~II\l6.~::m2: :!OO.01 ~8 \ ~6 \ 229.4 \ 236.2 \ 213.1 \ 2~9.1I \ 'U.7F =- lZ4Mi3M.S\:r.1.2\ 886.6 j 402.1 141H> \433.0 1 4-18.6 ) *1.2 1 4;9.S \ f96.~ 

c:t.~011 0· 0C0Xl0223 1 O.l"oXll»)t!Q I o.oocoxmo 1 O.OOOXlOIM 



OAMBRIA STEEL. ..3 

SAFE LOADS IN THOUSANDS OF POUNDS 
UNIFORMLY DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
Safe load. bel""' ..... ti",...,d ror fibe.II .... of 111000 pound~ oqua ... !nch,....tth 

ff' rivet hole. in both O~I dedllCled, ""d include weirb. aird ••. 

-

n >&101 2-'JY'I.s.... 

16" .,1IIt. ~ 1\1&. por f* 

lit" ..... 

)iA&MI ('a. Thlocknelfll or J~latelll hi Jllocbelf. 
_",('aw Par M~ G .... ter tWo. Y4" U. T"n pw.. 
oItoorinp 

! tI 1~. "'~ I tI 1 I ; 1,\ I t 1,\ 11 - - - - -- -- - - -------- - -.. 2'1s· '" 
,,, .. "'" '" '" ." '" .n '" " ,or '" '" '" '"" 'w '" ~, '" "" .. , 

17 '" '" "" ~, '" m .. SU '" "" ,~ 

1. m '" 
,. 

"" ". ~. '" ". .. '" '" 1. ,,, ,.. 
"" ~H "', '" ~, .. ". ,. on 

.0 '" 
,,, 

'" zn ,~ ~, ,,, 
'" ~, "" 

,,, ., '" "" '" '" '" "" '" '" '" '" r.r 
22 '" , .. "" '" ~1 8 '" "" '" '" ,or '" .. liO '" '" 3H .. ,,, 

'" "" '" ,~ '" 2. m '" '" '" .. '"' '" '" '" ,~ '" .. '" m '" '" >0, '" '"' '" 
,,, 

"" "" 26 ". '" m ,~ 

'" '" n. "" m '" '" '7 ,~ '" ,~ m ,~ '" '" '" .. '" 216 
2. '" '" '" '" m m '" no '" m .. 
2. W ., W , .. '" m Ii? "" '" '" 00' 

30 m . 3 ., '" , .. '''' m m '" .. '" 31 '" ". HI ., '" '" '" m m '" "" 3. m '" ." ., '" I),'; '" '''' I,! m '" 33 ." , .. ,~ ,~ '" '" '" 1M '" m m 
3. m '" ... '" '" '" '" '" '" '" m 

" H' '" m ", m 142 '" ", m ,ro '" 36 '" '" ,~ '" m '" ,~ '" 1~2 '" ", 
37 '" '" H. '" ' 00 '" '" HI 118 '" '" 38 , .. '" m '" ". '" '" 

,. 
'" H' '" 39 "" U. '" no '''' ,v '" '" '" '" '" 

~:!'~121!i.~ :w..2Iw.' ~.8 1 :112.6 1249."1256.2 1 :!li3.1 I 2t09.s 2'16.7 1288.4 

:ra::.. 1411.81428. 71-W;·71462. 7 1479. ' 14.9$. 7 1113.8 1 f>3 1.2 ! t.lS.l I Ii65.S I 1i8211 

I 1 o.OOOOOOUll Wdelllolj ....... O.<OOOOOlfJ8 I 0.000000141 0.000000131 



., 
• , .. OAMBnIA STEEL. 

SAFE LOADS m THOUSANDS OF POUNDS 
UNIFORM!. Y DISTRIBUTED FOR 

BEAM BOX GIRDERS. 
5.,.1000 ... below.,., ""~ for /ibn- "lUI oIl~OOO pound~ "'111&<0: IDc:b, ..... 

II" ri_lIo'-ln bod. lI.o.Dca ded .... ed •• nd. lAciud< wel&b. altdn. 

n 2-P\&loe 2-3)" I ...... 

W· YlQ. I!IO I .. ,..,.. 

~ lliH _ ... 
T hlckl U !1I1I of I · ' ute .. I II ' u c b ell. 

.... e-... 'lit I\kl_ ",""W ~ Y." 11M h i PIal& 
":;:c' ! II I-.! It 1 , .... 11 1,0, 11 1 ,0, 1/ --- ---- --~ ~ ----- -
" .. .. '" ~, ." ... ~ . .., '" '" '" ,. 

"" .. '" '" .0 '" .. '" ~, '" '" '7 'co '" '" ." ... "" '" ." '" '" '" ,. 
'" "" v. '" '" ... 81.' "" '" '" '" •• :H4 "" '" '" r,. '" '" .. '" ." '" ,. m .. '" ~, ,.., ., '" ", '" '" ". "' '" '" ~, ,~ '" ~, '" r" '" '" .. , ,. :til ". ,~ ~. '" 2~~ '" "'. '" m '" .. "" "" ~16 '" '" '" '" 

,.. 
'" '" V, •• '" "" ", ... '" '" "" '" '" '" '" .. '" '" , .. "" ., 

"' '" '" '" ,. m ,. '" ... '" .M ro, ~1I '" ~ '" .. '" 27 '" 178 '" ... ... .. '" " . '" '" '" o. ,,. ,~ 178 '" 'M '" . " '" , .. .. .. .. , .. ... m on '" ... '" 
,. 

"" '" .. 
•• Ir,./\ , .. , .. '" on . ., . .. '" , .. ,. 

'" 0> ". ". , .. , .. m on '" '''' '" , .. "" •• '" ... ". '" 
, .. m 1i8 '" '" '" '" 8. '" , .. .M , .. ... " . m 17' '" , .. '" S. ." '" , .. '" '" ." '" m };II lSI , .. 

" '" '''' 1<12 

'" I 'WI 
.M '" ". m 176 ,~ 

56 '" "U ." '" '" W! '" '" , .. m 17~ 
3 7 ". '" 'M '" '" .. , 

'" 1 ~7 '" , .. 171 s. '" 
,., .. , ". '" '" '" '" '" ,~ '" 8. m ... m '" ... .. , '" .. , '" '" , .. 

~~12Ia.A~262.2:~.ol26.\.8I77'2.6 1 m.41_21293.1! moll]_7 ] 313.4 

= 146:l.lIl--4iW1ot!II3.8 1 &.10.6] M1.1I liGU I &81021 l1l/I70111 II-U 1 1131.7 

..... ··1 .. - ...... · .. 1 OolXXOOOJ.3S 1 o.OOOOOOIl~ I o.ooocoouo 



..-
OAMBBIA. STEEL. 2 •• 

BAFE LOADS m THOUSANDS OF POUNDS 
UNIFORM!.. Y DISTRIBUTED FOR. 

BEAM BOX GmDElRS. 
We .... do bolow ..... 'prod rOl" libn- II ..... ol l.5/lOO _~0QII&I'I1Dda. willi 

Ir' rift( bola ... botlllbo_ deducted . &ad i ... 1udc .... b. cIrda". -

II 2-PIaIeI :i4I" I · ... 
18'" ,,_ 110 Ik .. r.I. 

Uj". _0.-
Tblckne.8 of" Plate. 'n Inches. _110._ rv ~ GnoW u..:. " .. Iloo 1ft PIa ... 

tl~ I .±!. I II 1 1n 11 1h 11 1h 11 ,. .. '" .~ ~12 .~ ." .~ '" "" '" M' 
' 6 

l~ 
.., ... .~ ... .. '" ... "" on 

I~ M' '"' on .. ... m ." '" '" m '" .. '" "" .. ." "" .. on '" ... .. 
19 312 = '" M' ." r.. ... .. '" .. '" 2. m .. ." .. '" OM .., 

'" .. " . ". ., 
'" '" .. '" .. " "" '" 00' '" "" '" • 2 m ... '" •• '" "" .. '" '" ~. '" .. "" '" m '" '" .. '" '" '" '" ... •• . , "" '" '" '" '" .. '" ... '" '" .. "" '" '" '" ~, ,.. .. .. ., .. ." 26 '" '" '" '" .. , '" .. '" .. .. '" '7 '" '" .n '" '" "" '" 

,., 
'" .. '" 26 '" "" w '" '" '" .. '" ~. '" 

,., .. .. " . '" m '" '" '" .. , '" '" '"' •• ". .. '" "" '" '" '" '" ... '" '" ., 
'" '" '" '" '" '" "" '" '" '" '" •• '" '" .. "" '" "" '" "" ., '" '" .3 00 '" ". "" .. n, '" '" '" '" '" a. n, '" '" "" '" '" '" '" '" "" '" .. n' '" "" '01 ,. .. '" '" '" "" '" 36 '" m n, '" '" 1W ,.. 210 '" '" "" 37 '01 ,r, In n, '" '" '" .. "' '" "" 3 • .. 11. ,~ tIll '" '" ,. '" "" 1U '" a. "" '" ". n. n, '" .. ,~ .. .. no 

:~1~7 2G3,S:Zl1.0! ms *21:.!l3,9 1lIOl~ 1Il00.21 8115.8 821.61832.1 

: F71611l.!l:MO.l /1163.4 688.7 710.0! 7lI3.S iS7.1 1711l.2/_S 1127.1 

~·I·""""'I O.OIXlOIltOl7O I . ...".". 1·-, 



.., 
29. CAMBRIA STEEL. 

SAFE UNIFORMLY DISTRIBUTED LOADS FOa 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 

The ..r~ Ioood. below include the ... i,h. of ,h .. g;roer "",d are cakul.ted ror .. 
&ber Ill,,"" of 15000 pouDd. ~ oquue ;roc" on ,h" .... oeniQD. Th. Det oect~ i. 
obt.in<:<! by d.d\lcti~!>01eo ""fed • • ~ '" an ioch in ditom<ter (foc:y''' ri~.t.) r...,. 
bocb llanru. 

W.b PIaIo I-H(· ... "'" I -' .. 21" X%" 6"XBX" 'Ii" X "" fI' X 8X" 

..... Thlckn cl'IN Of" "~ la nIrC T lllcknc1t8 o( l~ln"Ke .. ~, .. ~. A u x-tell I II ] .. "heN • A U Kle8 In l u clle8. 

-:il' " " " " " " " " ---- ------------ --- --- --- -
2, M> " .. " " '" 2. " " " ~ " ~ 
27 M " " ~ " " " 29 M " ~ ~ ro " 00 'ro 29 .. " " " 00 " " ~ 

30 M> " ~ '" "' " " " " .. " m '" " '" " " 32 " " ~ " " " " 00 
33 .. " " " " " " " 34 u " " " " " " " 3. " " " " .. " n " .. " .. 00 " " "' " 

., 
37 00 00 " " .. '" .. ~ •• " " " " .. " " " •• " .. " " " " " " 4. .. " " " " '" ro " ., 00 " M " " " " " 4' " .. " " .. " 00 " .. " " " " 00 .. " " 44 " " ., 

" " " " .. .. " .. " " " " " " 46 " " " " " " " "' 47 " " " " " " " " 48 " " " " " " ro 00 
49 00 " " " " " " " •• 00 .. " '" " " '" .. 
" " .. " " • ., 

" " •• " M " " .< " .. '" .. " M " " ~ " " " .. " " 
., 

" " ., 
" " 

"~U"" 1 7U 1 "" 1 
,u ...... 1 111.7 1 ~ 1 ,,· 1 103.6 ! lU-6 
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SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
The ~e Lood. below include ehe weighe or ehe giruce and o.re calcuilleed for a 

fiber .er-ea of 15000 _nel. K::;.::Iuare inch"" ,he nee _.ion. The .... _ . ;.", i. 
oi>t",ned by de,hI<Iinachol .. &"" al ~ oran i""h in diamecu (fo<~~ riyou) from 
both ftan(U. -

11. P1oIol I-'~* .. "'" I--
SO" X %" 6" X 3~" 33" X ,",,' 8" X aw' 

.. - Thh;:: kuell" oC Flnn w:e T hlckn e"" oC F l n .. "e 
'"w • AUKles In lncllelli. ADKlell Iu IUche!h .. w' 
~ ~ " " " ~ " " " 30 " " ". " 

,., 
'" "' " '" ''" " "" '" " " " '" '" ~ " '" '" "' " '" .. '" " ~ '" m 

3' 00 " " '00 " " '" '" .. '" n ., '''' ~ " '" '" " " " 00 "" " " '"' '" 37 00 " " '" " " 00 U J 
39 " 72 " " 00 " " '" 39 " '" '" " " " " '" .0 M " " 

., 
" n " '" .1 " " " " " " .. "" •• " " n ~ "' " " 00 

• 3 " " " " " n " " 44 "' " " " " '" '" .. 
' 3 " " n '" '" 00 " '" •• " 00 " " " " " " ~! 

., .. " " .. " " " '" " .. n " " 
,. 

" .9 " .. " '" " " " " 30 " " " " "' " " " 01 " " " " " " n " 32 " '" " " " " ro .. 
33 4~ " " ro ., 

" " " 3' " " 00 00 " " " n 
33 " "' " ~ '" " '" " .. " 

., 
" " " " " " 37 " " " " " " " " 3S .. " " " " " ro " 39 " " " .. ., 

" " " 
Woipl,.. ! '" I IOU I 115.8 I ,~, I 00' I,M, I 11 9.6 I '''' .... ...... 



CAMBRIA STEEL, 

SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS, 
The safe 10&l!s below indud. lhe ",eighl of Ihe I:ir<kr and . ... o.lo .. l.o.led r.,.. • 

lihe, ....... 011[>000 pound. per oquar. inch on II>e net oed;"n, 'I'''" net _tion is 
obc.oined by deductin,. hold 6, ..... d a, 110 of a. in.d. in diam ..... (for ~" rive •• ) frocn 
both IIo.nge., 

'1'.\ P!alo 36" X W' I 
n...p.l..l(1oo fI' X 6" I ·· .... '"' x ~" 

nu.: • .1..1(_ fI' X fI' X %" 
PlU(I Plaltl 101" 

--- --- --------- ------ --- ---
3. 

" 32 
33 
34 .. 
30 
31 

" 39 

4. ., 
42 
43 
44 

4' 4' 47 
48 4. 
•• 31 ., .. .. 

'" 'M 

'" ~ 
" 
" 00 

'" " " 
" " n 

" " 

'" '" " " .. 

I~ I 

'" ,,, 
,u n. 

'" 112 

"" '" "" '00 ,. 
00 
00 

" 
" '" "' .. 
" .. 
" n 

" ; 1 

IW 
1[>1 

'" n, ,. 
'" '" '" "" '" 
'" n. 
'" '" ". '" 'M 

'" '" '" 
" 00 

" 00 
OJ 

'" m 
m 

'''' ,m 
1;)7 
1M ,. 
,n ,n 
m .. 
'" ". ,,, 
'" '" '" '" '" n' 
'''' '''' 'M 

'" 

.. ,. 
"" tl6 
2\0 

'" ,~ 

,~ 

'" '" 1';8 
IH n, ". '" 
"" '" '" '" ].16 

'" '" '" ,~ 

' 83 

'" ". m 
00' ". 191 
IS7 

"" '" '" 1'10 

'" '''' '" '" 
'" '" '" '" 112 

'" W 
U, 
21[> 

'" 
"" ,. 
'" '00 

'" 
'" '" 1';4 

'" '''' 
'" '" '" 1_>-1 

"" 

~, 

~42 

'" W 

'" 
'" '" m ,. 
". 
'" , .. 
,~ 

'" '" 
'" '" '" ,. 
'" 

'" ", 
"" '" '" 
'" '" '" '" '" 
'" 00' 
m 

'" '" 
'" '" ],,$ 
174 

'" 
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SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
PLATE GIRDERS IN THOUSANDS OF 

POUNDS. 
The we I.,.d. bel_ include tbe w~;ght of th~ .IIi"" ... and ~ calcul.ted for. 

fiber •• reM or 1:;000 pound. per oq""'''' inch"".he net _lion. T he no' _';011 it 
obtained bydedu<;tingholes fi",red at one Inch in diame'"" (for~" ri~.t.) from both 
.. q~ 

'I'eb PlaIt 42" X Sill 
r.a.np I.q;III 6" X 6" I Web ?\alo 42" X %" 

n.n,. l.o(III 6" X &" X Y." 
,~ Plalll 14" 

TblcklielUI oC 
~. FIR1IKe AlIlllell Tlltcklle88 of FhUIIle Plate 
... a_ III IlIcllell. 

",w' 1-,c'C":":'C.:.<o'=.oe='=.::-- I -,.,,-,.,,-o""'07'-'-'-'-~ ...... 
iI ' OOl. X S Y. " '" y. ~ 1 IX - --- ------ --- --- -- ------.-36 

37 
36 
3' 
40 ., 
42 4. 
44 .. 
46 
47 4. 4. 
,0 

" .. 
" .. 
-_6 

gl 
" eo 
6> 6' 63 
84 

~!iPt por I .... ...... 
Non. 

'" '" '" ,~ 

'" 
'" '" '" ." 
'" ... ". .00 
W. 

" W 

" " ., 
00 

" ~ 
" " " 

'" ' 00 

'" '" H. 
H. 
.W 

'" .M ". 
." 12'i 
,~ 

'" m 

H5 
113 ". .ro 
m 

"" .00 
W. 

" .. 

'" '" ,m 

'" "" ,ro 

'" '" .~ 

"" ,n 
'" ... ". 
'" . ., u. 
m 

'" 122 

'" ." 
'" IH 
ll~ 

'" '" m 
~, 

'" 
'" .. ... ... ... 
.~ , .. .m 
175 

'" 
'" .m 
'" '" '" 

~, 

,~ , .. 
'" '" 
'" '" '" 210 
", 

'" '" 1~2 , .. , .. 
, .. 
on 

"" 170 
.~ 

". ." ". "., 
'" 

r.~ m 009 
2fJ1 231 IIOl 
lnl 21G 293 
2j3 260 2&'1 
2 17 200 m S09 

211) 256 271 SOl 
235 ~9 %t :!94 
2.!9 24.1 258 'Iif1 
:!:24 238 2-->2 2SO 
219 232. 246 27~ 

211 2:'1 211 2GA 
m 222 Zl:i 2G2 
2(f> 217 Z!O 200 
~ 213 2:26 2;;1 
196 :!OIl 221 216 

IQ2 201 217 211 
1&1 aKl 212 Zl(, 
IS'; 19"/ 2aI 23'': 
lRI 100 201 2.>7 
liS i.8"J 201 = 
175 lR6 19"/ 21t1 
112 1'S3 193 215 
IG'J I'm 100 211 
IfoG 176 187 2116 
IQ 173 lSI rol 

81 96 110 140 lliO 100 170 180 3:11 
110 M 108 IS!! 118 1::>8 IGS 178 1\17 
'18 93 11]1 IU u.~ 1M IGIi 175 19-1 
77 91 lOG 133 1~"l 1M 1m 172 191 
711 go 100 lSI 141 1[J/) 1(iO 169 188 

ll!.U 1153.3 117\.3 1 'l21.7 I 236..6 1218.( 128).4 I 272.3 1296.1 

When fiance pI.tes . re thick..,. than ~". uoe '.0 pl.t.'os. 

.. 



300 CAMBRIA STEEL 

SAFE UNIFORMLY DISTRmUTED LOADS FOR 
PLATE G IRDERS IN THOUSANDS OF 

POUNDS. 
The . re ""'do bel",. hw:lude 'he weigb. of ,be girder and are calcul.ted for • 

~boer ........ cl I{>OOO P<"md. ~ 0Cl .... '" inch on 'he net oe<;t;on. T he _ oection i. 
obtaiDed by d.d"".i"g h<>lu 1JtI,..,.j at OI><lnch in diamet.r ( for~" rin'l) ("'m tx:..h 
fta", ... 

.. ~.'"" X""I I Yo' "'. <S" X "" 
llaar 1.,100 (/' X fI' 

llaqo '.po fI' X fI' X ~" 

F\urt 1'1&101 14" 

---
Dillaull 

T"lc"" lIelu~ of 
T l1lck llC:J;ut ot F i nliKe I"lale 

",w. ]~ laIlJCe ", u " l e .. 
III Inc h es. ",W. I II I nch es • ....... 

'''- " " " " " " " 
, 'X ------ ---- -- --- --- - - --

" 'W ". '" "" .. '" ~, '" 36 '" , .. Zig n, '" ." '" 3I!~ ., 1!:>7 '"' '" "" '" .. ~, ~, 

36 're , .. "" "" '" '" ." '" 36 '" 17;; "" '" 272 '" 
.., 

"" U, . 
40 U", m '00 217 ~. '" m '" ,-. .-
" ,n ,m '" '" '" :m m "" :\1:\ •• '" '" ,m '" 2.Y.l '" '" "" "" " '" '" '" '" '" "" '" '" '" 44 132 '" 1,8 '" '" 

,. Z7'~ ,. 
'" •• '" '" 17,. '" '" '" '" '" '" 46 '" '" 170 215 '" '" '" ~, .. 

47 '" ".; '" ~II '" 210 ,. 
'" "" 4. 121 '" "" '" ~, '" 219 "" m 

4' n. '" '" "" 216 '" 21-1 "" "" .0 '" m 157 ,~ 212 '" ,. '"' ~, 

" ,n 131 1M '" '" 'Ul "" 2111 :;'6 

" II~ JaI 151 '" "" 217 '" 211 r" 

'" '" 12'J '" '" " 213 ~. ZI'l ~O 
04 '" ,~ '" , .. ". '" "" "" "" .. '" 1:11 112 , .. "" '" '" "" ~. 

" '" l~ ,., on '" ." '" ?.!6 ::;, 
.7 "" "" m '" '" ". 2(0 = ~17 

" '00 '" 13--, m , .. .. , ,., ~I~ :rl~ 

" '" '" '" 
,,. I7!I '" "" :!J.:i '" 60 ~ '" 131 '" I,G ". ,., ,n ,,, 

61 00 '" '" '" '" '"' ". '" ~, 

6. " '" ". '00 m ", '" ." m 
6. W " . '" '" , .. ' N '" ." '" .. " '00 "" 'M '" no '" '" '" ... .;,:~I,.. I I I I I I ~' I ~ Im,I"" '00111 1(2.~ , .. , "" =, 241.2 -



CAMBRIA STEEL. 3o, 

GRILLAGE BEAMS FOR FOUNDATIONS. 
In d<Sip"o&" rou"da';"". for wall. Of colu'D,," carrying ]''''".Y l.,.d . ... . ing up"" 

.he "';1," i. DeCObO'), to di ... ibute .he ... dgb. over •• ,,;,aWe aKa, and .hit is 
_,I;ly ,.<"""'pUshed" n a small dept", by u.ing,. grillage CQrn~" •••• 1 beam. 
;",bedded in COller.'t, tbuo ob ..... ';" .. 'hc o«tui.y olla.ri. m .. osco of masonry and 
Mep '""en''''''.... f or h .... r, I""d. on 00;1 of omall boouing po .... , th«e lien of 
bea"'> "'''y b<; necesouy. ~bll!, for lighter ]oo.M "".I ..,il of ~"' .. \ ... b<ari"lI" powe, 
,""" Ii ... ol be.om. w,1I <>«I",,,,,ly ."lIice. . 

'J'h. grillage beo.",. "'hkh are ' n I>< . u"""oded by .""'c ...... b.,.,ld be.paced not 
ltos ,haBa" aJ>Oo" in ,h. cLu, toe,ween lb. hn", • • 00 ,h •• ,be conc""'e,,,ay be thor· 
"",hly ram"",d be,,.,,,," ,hem"",d p .-pir><,or . ,award ca .. ·iron .. j>atawo..b""!d 
be noN '" ..... inlain lite beams ;n proP« {KIll,,.,,,, 

"DOwinll II><: '<>tal wtight to be ca".k<f and ,h. allo.'~ble intensity 01 loading per 
"'I"''''' foot 01 'he oupponing "";1, .he a.ea 01 the f!)Otinll =!uired can be ..... dily 
f.,.,nd . ... hloh. ,.k"n ""0 c"". id",ra"on with any othu e.md,tioJ .. limiting the form .. 
~",ponion. o(.h. f"",ing, will de'<Tmine , I,,, e,;.ernal dimen""'" of.h. founda.ion. 
Tit< b<am. mAY hoe e"",,""red as oubj«.ed toa uniC"..." load •• tend;n/. <IV..- a por
,ion of ,heir uP!"" aurf"" .... he Cent .. of which i. at .he COnter d .ngth d .he 
\><O.ms. and as beinlt' unir .... mty ouPlOO<ted from below ,h""'gh"". tbelr Ieng.h. 

UnJ ... ...,... cin; .. 'n .. anc ..... he muimum bendinlr moment .. ill occu, a. the 
cwt .. of the beoom ud. usinK 'h" C>Qto..ion fiv", C .. ,b" UPI><" tier in tb. oke.ob 
botlaw.''';'' benJing mom en. fO<' one beam w;J be as follow. : 

Iknding rnornen. In !""h pound. _ ~ (c _ b) 

in which e and b are "p""'~ in inch .. and W i. ,be total weight In pound. on 
""e bo:sm, ob.ail>e<! by dividing ,b •• oc.al Joad by,bo nu",ber of bea",. Composin( .h. ti ... in qu""ion. 

,'hll formula for th" bending moment Is tbe .. me ... Ita. for a beam d.h" !.HIr''' 
(. _ b) Itlpponed a. ,he end. ud uniformly I ... Jed wi.h lbe t_1 wei¥ht W, 00 
.'ba •• he proper &i ... of bo:s .... bending .""sidond. may be obcained dir=tly from 
.be tableo d.-f. loood. ""ic"..."lydistribu •• d {",Cambria \.I'dm" on eag .. 8IJ t" 00 
i""lu.lve, .. for ca .... in whicb .h. Ien"h •••• shoree, than ,h".., g,ven in .bese 
t.blet, .• be &i ... may be calculated Crom the coefficien •• of .. ",ngtb or the Mdi.,... 
",odu~ riven in the . abl .. 01 propeni .. of I.bea", •• pag .. 100 '0 163 incluoin, tak_ 
ini care, howevu. 'Guse •• the length. ,he distance (e _ b), for ,he ~ppc:r.l<r,and 
tile <:<orrespondinJ figur .. for tbe other .iel1l. 

Af.er de.~rminong tbe oi.., of be.m K<juired bated "pon bend;ni, as otated above , 
an examination ohould aloo be m.,j. of.lo. capaci.y of.he beam web.o ..... i .. buck. 
ling. Th;" may be done by cOlloidering .he ... b a •• column or b.ight equal '0 .he 
dear distance between ,he fille .. and cak .. La,; .. ( the ... re load 'h .... Cor by 'h" uS< <>f 
,be .abl .. of ..... ngth r .... ..,1 eolumns or .. rull, 00> pog •• 194 to 19'1, using .be 
proper sa(e.y {"",or. 

Uthe b<am web is found insufficient as. eolnmn when calculatro In .bi. manner. 
a beam .... itb a w"b or .,.u..u . hickn .... hould be .nod until one is (ound 01,1.1 will 
m_ this ""Iui ... men. and the condition. f .. bending: or i. might be more ~oml
<al.;n oome c""""" to ~.e .h. beam wi,1o the .hin ....... b and provide i. wi.h .""IIi· 
cie'" .. parat<:n. ntting be.w..,n the beam Aange., or .. iff.nero k,,,,,,,d.o .he web.o 
... ist i. in resiatini as a column. 

" 
" " , , 

. -

., 
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TYPICAL DETAILS FOR STEEL COLUMNS. 
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TYPlOAL DETAILS OF OOLUMN BASES AND 
GIRDERS . 
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CAlUJRIA. STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN AOCORDANOE WITH 

THE BUILDING LAWS OF VARIOUS CITIES. 

Allow .. bl .. Unit Sire ...... for 
8 ...... 1 .. ",I , ... ,,,. 

COMPRESSION : RoIl<:dSt«l. 
Itolled S.od 
Cuo •• ••.••••• . ..• 
Wrougbtl",.. ••...•.•••••• 
Cao< •• lin Shon IlIo<ks) ...• 
St«1 PI .... Dd It; .... (Bearlngl • • • • 
Wrought Iron Pi ... .nd Il.lyet. Ilea .. ". ;) 

TENSION : Rolled SI«I 
Kolled St«1 C... .. . 
W,oo,htl"",. 
Cui ". 

EX TREM E FISER STRESS- SEN DING 
HoUed 51«11ko._ .•••.••••• 

" .. I'\no. RlftU.nd Ilolu .. 
RI~ .. ed" IleoPollNet ...... ,. Sec.ion) 
Rolled W"",~. I ..... _ ••..•... 

.. .. .. 1'i ... RI.~ .. & 80Iu 
Rlyoted" .. Ueo.ao. (Net n.~ 

s«.ion) ..••.••. 
C ... Iron-C_pouoIoD Sid. 

.. .. T eMion " ••..•• 

o>ms;:t~n. i~ ~l~n.,~~. n.ui~t .~~~, 
O>mCiOD in •• ... n' .. 0( lluU. Ile ..... , 

"""btl""" .•.....•••. 
SHEAR : 5t«1 Web Pb'u 

St«1 Web PIa • ., •...• 
: St:?PR::--,!",ry, .. 
" FIeld " 

" .. BoIu. .. .. ~ 

Wrou,ht lroo Web I~ • .;.: : : : : : 

:: :: l~~lt KI.~cts .~. I:i~': 
.. .. " 801 ••• 

Cut lrou. 

COLUMNS : !oiildSt",,1 

Wroua;h",<KI . 

ea .. I ,OD . 

anlSlll 1'0 I_ 
.... l.k. I Ckicop. "'ltMol~IT __ -
- huI,,,,~"""I"" -

""" 
""" 12000 

""" "' .. 15000 
16200 

""" 12000 12000 

''''' 
""" .."" """ """ """ 

""" "''''' 1$000 

""" """ 1Z000 10000 

""" $000 2000 

'iI" 

""" ."" , "" 
"'" ''"' .'" ".., , .. 

6-.-a~ • 

io~ 

"'"'I 16:ro 

"'"' "'"' 
mool 162.";) 

12t.oO 

') """' &1:;0 

"""' "" """ ,,,. 
""" ''"' 

"'"' 

" .. """ 15000 

""" ,,,, .. 
""" , "" 
'8000 
"00 

"'" 
""" 10~ 

" 

.. .. 

• Rcdaced by appt'Oftd .odem ror .. ulz. \ Mild. ' M .... "' ... 
t Redt><ed by Gotd .. '. fot.ulo. R~ or _<n.ric Ioado. 



- CAMBRIA STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN ACCORDANCE WITH 

30. 

THE Bun.DING LAWS OF VARIOUS CITIES. 

.. 

" ;, 
Schools.". 
S,.bl .. or Ca~ H"" ... 
Build inp for I'ubl;c As..,,,,bly 

" " Ordinary g,ore!!, L.ilJh, 
bcn.rinlJ and Lith, S'-roe 

s,,,..es roo- Heavy MIl'eria", 
arod ~'ac,oriet . . • • 

Roof.- I'i,ch kss 'h.on roo . . 

I' 

, 
I 

" 

" ~n>oce":!JjO •• 

~~;I) ·C~";.n!, 1 : 

" 

, I 

" '" " '''' '00 '00 

" '" '00 
75 " " 

... 
'rot 

00 '00 "" 
"" '00 "" 
"" '''' 00 ~ " 00 ~ " '"' 

'" M '"' 

'"' 
'" 
m , .. 
m l~ 

~ m 

" .. " ,., 
'"' 

'" ,., ,~ 

m m 

" 
~ 

! Make proper anowance r~r Wind at 30 Ills. pe1' Squan: FOOl Hori.onta1. 

00 

'"' '00 ., 
"" 
'"' '" '" 



306 CAMBRIA STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN A CCORDANCE WITH 

THE BUll.DING LA we OF VARIOUS CITIES. 

AlIo ... bl., Un it Str " .. .,. Cor UTtJD to HOI. 

lila. "","", ---_______________ I'.".C."."LC· ... CkIoo.p_~ YlLtd"!piia, I "ta,-

EXTREME FIBRE STRESS- BENDIN G 

enni", . . . . ••... 
G...,.."wicb StOCle •• • 
C"",;u(NrwYorkCi'r) • 
1..i"'eJlone ••.•.• 
Slate •••••••••• 
Marble ••••••••• 
Soo"" .. """. • • • • • 1II __ Nonb RiRl" .•....• 
Cone...,.. ( I'onland) Cement, I; Sand, 

2; !i'''''''..,4 ... , ••.. 
Conerete (I'onland) Cemen.,!; S.nd, 

c!c!:"'R!....w..·.,;~icc~;. 
I; s..~'-2; 50."",,,,4. . .. 

C_. ( K.-..cIaI. orcq .... l) Cc_. 
1: Saed.2: S.OII., 6 ... . .. . 

Ilri<;k (Common). . 
lI.tckwl><k (in Cement) 

AJlo .. -.bl ., UnlL St.reMe. ror 
Tlwkr. 

COMPRESSION: 

~~.wlth~. --. ..... 
Vellow 1'1 .... .,.;'10 CralD. 

" """..-" 
White " ",i, h 

- , a<:",,"" 

Spruce, .i.1I Grain .. --." 
t..KuI, wi,b " .. "'...,.. .. 
Uem1oe.k ... itb .. 

•• act"." 
Chmnu •• wi,b " 

" acrou" 

TENSION , 

Yellow pu.. 
White " 
Spnoce •• 
Oo.k . • 
Hemlo<:k . 

... 
"" .00 

"" .. 
"" "" ... 
" 
" 
" 
" 00 

" 

... ... 
'"'" ... ... ... .. .. 
"" "." ... 
"" ... 
"'" 
.... ... ... 
''''' .. 

"" 00 

"" .. " 
,.., 



CAllBRIA STEEL. 

ALLOWABLE UNIT STRESSES AND LOADS 
IN AOOORDANCE WITH 

THE BUILDING LAWS OF V ARIQUS CITIES. 
IUlSU to !lOt Allowabill Unit Slrll •• e. tor 

T imber. :--.... fort, .CIoJotct n.ila4tl,.1&. Iii. ... 
,.,....Pw~J ... EXTREME FI8ER stUiS:: 

BENOING: 
Vclk>w P;... •• • • ••• • 
Wh ile 
Spruce. • •• 
{)u •• • •• 
1"",1ISt • • • • • • 
lI e",lo<ok. • •• • • • 
Cheolnal •• •• • 

- 'Vootlen Co IIInD' or Po.~ 
w lU, F i.t EDd .. -

,.., ... .. 
'''' ,.., .. . .. 

L 
Ydl_ I'in. (Loul" Leaf) .. 1000-181) 

Whi,e PiD<, N.,.,.,.y PiDoaadSpn>c Pl-ls!; 
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308 OAXBHIA STEEL. 

EXPLANATIO N OF TABLES OF RIVETS 

A ND PI NS. 

Hive .... 

In the design of riveted joints the total stress transmitted is u;unlcd 
to be l:iken up by the rivcu, no allowance being made for the friction 
between the plates riveted together, and the manner of failure of the 
joint "ill be by Iheuing of the rivet or erushing of the plate. Thil 
auurnes that the rules given on p:1ge 316 are followed and failure by 
ttaring off the piate caused by the rivets being 100 near the edge is 
thus prevented. 

In the table of .. Shearing Value of Rivet. ami Bearing V.lue of 
Riveted Plates," pagcl 310 a"d 311, thc_'!e values are given lOr all elu
tomary sizes and thicknessts corresponding 10 various usual allow.ble 
unit streues. 

For .ny given she of rivet or thickness of plate 10 be used. an in
spection. of the lable _ill aho", at once if the bu.ring value of the plate 
o r the shearing value of the rivet is to govern the design and tile 
amount of It"'SS thlt can be transmiued by each r ivet. 

PillS. 

In designing pin-conllected joints tile poino wllich Kovern tile design 
are tile bending momenta produeed in the pin by tile bars or plates 
connected, and the bearing value of tile plate! themselves. The bear
ing value in tile case of eye-bars of propoer proportiOlu is sufficiently 
ample and need not be computed. Sllear in pins need not ordinarily 
be Olnsidered, as tile bending and bearing strcsses usually determine 
the siu. 

In tile table of" Maximum Bending Moments on Pins," pages 312 
and 313, is gi.·en the allowable bending moments on pins of vari(KI$ 
diameters b the US\l&\ allowable fibre stresses.. 

I n the table or .. Uearing Values of Pin I'lalel ror One-Inch Thick_ 

n~ of I'late," on pag! 317, is given Ihe a.llowlble btlring \'alues or 
platel against pins of v:uioul usual diamete .. , cori'C"5ponding to the 
customary unit stresses of this eharacter. 

If the bearing value ueceds the allowable limi t in any given case 
pln-platet must bc added, thus inCTca.'ling the bearing value until it is 
reduced to a I3fe limit as shown by the tables. 

I 



CAMBRI A S TEEL. 

OONVENTIONAL SIGNS F OR RIVETING. 

Two Fun H .. d .. 

Co~lItin~nk Inldi ( F . .. ,d . ) ..... Chippod . 

Co~ nt i nUftk both Sid • • • a d Chipp6d. 

FI.lton," to W' h ig h or COu .... wllk 

. " d 1101 Chip po". 

F I. ltiUd to "" high. 

"'" 

TM. 0)'1'1<"' , d .. I,,,,,d by F. C. o.bon1. C.E., ku for fouOldation eho d;.."' .... 1 
CfOII 10 "'p.--ne" <O<lo .. rsiok, ehe blod,.1ICd dn::Loloro field";.,.,t "Old the dl ... o .... 1 
letok.lO i.dicoec • Ibe .. ...,.!. bud. The poolti .... of ehe CfOII, wil" rapect 10 .b. 
ei ,de (i .. lde, ""1I1de 0< both .ideo) . iadicou:l .he l0Q0tion ot."" _nteniok-.l, 
oImllorl,., ehe .... "'her -.I p<>&i ...... or the dIacoaal ot""", iDdicoel .he. hci;ht ud 
poo.!t .... of the Ibctwed hca4o. 

AD,. ..,"'bi ........ or &Old, couo .......... and lbuttWd head ri.,., .. llabie 10 """'" 
.... ,. boo .uch],. hodic:ltocl bJ .M proper """,III ..... ).,. ot ahoY • .;,_ 
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---• ..... 
" " 1178 

" 1841 
~ liS&l 

" 
8_ 

I 471a -• ..... 
" .11011 

" .1 964 

" .3088 
~ .4418 
~ .6018 

1 .781'i4 

-.. • •. ~ 
" .110& 

" .1964 

" .3068 
~ .4418 
U .60 13 

1 .78114. -• Ii ... 

" .1lOIl 

" .19S4 

" ~06. 

" .4418 

" .6013 
1 .7804 

It 



CAMBRIA STEEL. au 

SHEARING V ALOE OF RIVETS AND BEARING 
VALUE OF RIVETED PLATES. 

ALL DIMENSIONS IN IN CHES. 
~ '01 _ _ ~fili1l1 X ~fil'\alf X '1IoftIolo1oorhf .... porS. ..... l •• L , 

.... 

1 

13000 

10>000 

1 

20000 

H ... a., 
lei\. of ,h~ 1o.~r .i;1&& bl:u:k Ii ... I re Ie .. 
tbe beuin; ... Iuello",,", tbe d .. rln . 



312 CAMBRIA STEEL. 

MAXIMUM BENDING MOMENTS ON PINS WITH 
EXTREME FIBRE STRESSES 

VARYING FROM 15000 TO 25000 POUNDS PER SQUARE INCH. 

DiAmelar !rea. of 
MOlDents In Inch-pounds Cor Fibre 

Stresses 01' 
of Pin 

Pin in in Square 15000 Lb •• 18000 Lb •. 20 000 Lbo. 22 500 Lb •. 25000 Lb •• 
Inches. Inches. por 

Square Inch. 
por 

Square Inch. 
por 

Square Inch. 
por 

Square Inch. 
por 

Square Inch. 
------ ----

I .785 1170 1770 1960 22LO 2450 

1~ .9~i 2100 2.'>20 2800 3150 3490 

~~ 
1.227 2000 3450 38·'0 4310 4790 
1.4!S5 3&10 4090 MOO 5740 6380 

~~ 
1.i67 4970 5960 6630 7460 8180 
2.074 6320 7580 84.30 9180 lU530 
2.405 7890 9470 10520 1184.0 13150 

1~ 2.761 9710 11650 12910 14560 16180 

2 8.142 11780 14140 15710 17670 19630 
2Y. 3.547 14130 16a60 1884.0 21200 23550 

~ 8.976 16770 20130 22.l70 2.'>160 27960 
4.430 19780 23670 26300 29590 32880 

~ 
4.909 23010 27610 30680 31510 38350 
5.412 26610 31960 85520 39960 44400 

2~ 5.940 30630 36750 40830 45940 51010 
6.492 84.990 41900 46660 52190 58310 

3 7.069 39730 47680 52970 59600 66220 
3y' 7.670 44940 53930 59920 67410 74000 

3~ 8.296 50550 60660 674UO ' 75830 84.2.'>0 
3 8 8.946 66610 67940 754dO 84.910 ~1350 

3~ 9.611 63140 75770 84.180 94710 105230 

~~ 
10.321 70150 81180 93530 105220 116nO 
11.045 77660 93190 103540 116490 1<9430 

3~ 11.793 85690 102820 114250 128)30 142810 

4 12.666 94250 113100 ]25660 141370 157080 

:~ 
13.364 103360 124u40 137820 155040 172'l70 
14.186 113050 135660 150730 169570 188110 

4~ 15.033 123320 147980 161420 184.980 205530 

4~ 15.904 134190 161030 178920 201290 223650 

r~ 
16.800 ]45690 174830 191250 218510 212810 
17.721 157820 18939U 210430 236740 263040 
18.655 170580 204740 227490 255!l'20 284.360 

5 19.635 ]84.080 220890 245140 276120 806800 

ru 
20.629 198230 237880 _261310 297350 830390 

5~ 21.618 213090 255710 284.120 319640 85516!l 
22.691 2.8680 274420 804910 343020 381130 

~ 
23.758 245010 294010 826680 367510 408350 
24.650 282100 314510 84.9460 393140 436830 
25.967 279960 335950 873280 419940 466600 5Jt 27.109 298620 358340 898160 447930 497700 



CA..BElA STEEL. 3>, 

MAXIMUM. BENDING MOMENTS ON PINS WITH 
EXTREME FIBRE STRESSES 

VARVIHG FROM 15000 TO 25000 POUNDS PER SQUARE INCH . . - .... lUontCllt8 III Il1ch·l-ouuds f'or Fibre 
StrC~!'Ie8 of' • ... 

rain iIoSquro 15000u.. moo<>",- ",000u. 22:mt .. 25<mu.. , .... ..... . ' Sq ...... ID'~. 
.. 

SqIW'fIKl. 
.. 

Squn ImoL Sq':IJd. Sq..:"IaU. -----, 28.27~ "..., 88JroJ 421120 477130 6301-10 

~ 
2'.l.4t.'i """" "'"'"' "~Il80 "'" .. ""'" "''''' """" 481130 470070 M9'290 """ 81.91~ """ 4:i7&10 ..,,, "' ... """" 

~ 
33.1113 401120 ' 0><00 """" ..." m.ooo sun ."'" 613S10 """ """' 7U1670 
~.7S.~ ."'" N311f1 ""'" 6793ro 7M8lIO 
37.122 tis.530 ~7·121O .... 717800 7117500 , "'", 005110 "'''' 673100 75,66(1 8 11 850 

!ll :19.871 """" "''''' 710210 79S9l3O "",00 

" U.2S2 ~1l80 "''''' 7·18:!<iO Sl1780 ""n, .,.,m ,,,n, ""'"' """ ""'" \ilS1.320 

~ 
~Uj9 ~"oo 740010 """' ro,,,, lOO5t~O 
45.((.1 ('['2850 m ilo ""'" """ n.""" 47.173 '""'" ""'" "',.. I: 1142170 
48.707 719100 """" '""". n_ , 00.» ,,- "''''' 1006310 1130970 ,,... 

ill 51.S-I~ ,..., 9-I,1lW 1C\:.i3170 llSIll20 13160170 
53.41'>6 """ ""'" 1I02..i30 ''''''"'' 1378170 
M.\188 ""'"' '''"''' 1l[)3·110 129;1i\IO 1411700 

ill 56.j"'~ 00-1370 ''''''' M.~2$ ,W'" 14172110 
00.132 ""'" 1(79810 ';,1 6UIGZ Iml3(1 lMU40 

• ro.617 M"'" 
,,..,. ].J31390 1610310 17!¥.mo 

~ "'" " mooo 13-1:.!G8Q I{Vi.S60 187~1O "''''' 67.:/1)1 1160010 13'.l8610 151j.jOIO ms:r.o 1!U2.'{.!O 
6'J.0'.19 12l3Wl ''''''''' 16liS70 """" '""" 

~ 
70.882 I~ UI51 10 '''''''' , .... 21Q.1310 
7'1.700 13]3000 1[,75700 1750700 '''''''' 2188-180 
74.002 13&1910 ]637000 '8]~ 2017370 "' .. '" 76.500 1418O!1O 1701700 IS9Oioo 2127130 '''''''' 

<0 "". U""" 1761]50 , .... """" .~'" 
'~ 

82.516 ''''"' '''''''' 21 1<14,0 23'!!780 ,,-
<0. "'" 1';(»7-10 ""'" ""'" ~~ilW 28t IWl 

'" 00.763 182!)I:;O """" ,,- 274UW .,"""' 
" 9,;.033 ''''''' "'"'' " j! " .. " ro./GiOO ~-" 103.869 -" 3'182'roO 
12 IlS.09il 2:;H690 """'"' 



314 CAMBRIA STEEL. 

AREAS OF RIVET HOLES. 
SQUARE INCHES. 

Thick- SIZE OF HOL£. 
ness 
PlaWs Inches. 

In 
Inches. l{ l. % III X lu %i2!. % H Ys H 1 1n - -- -- -

X .06 .08 .09 .11 .13 .14 .16 .17 .19 .20 .22 .23 .25 .27 

t'. .08 .10 .12 .14 .16 .18 .20 .21 .23 .2.5 .27 .29 .31 .33 
.09 .12 .14 .16 .19 .21 .23 .26 .2S .30 .33 .3.5 .3~ .40 , .11 .14 .16 .19 .22 .25 .27 .30 .33 .36 .38 .41 .44 .46 

1lJ 

~ .13 .16 .19 .22 .25 .28 .31 .34 .38 .41 .44 .47 .50 .53 
.14 .1S .21 .2, .2~ .32 .3.5 .39 .42 .46 .40 .53 .56 .60 

% .16 .20 .23 .27 .31 .3'; .39 .43 .47 .51 .55 .59 .63 .66 
H ,17 ,21 ,26 ,30 .3'1 .39 .43 ,47 .52 .56 .60 .64 .6V .73 

% .19 .23 .28 .33 .38 .42 .47 .52 .56 .61 .66 .70 .75 .80 

~ 
.20 .25 .30 .36 .41 .46 .51 .56 .61 .66 .71 .76 .81 .86 
.22 .27 .33 .38 .44 .49 .56 .60 .66 .71 .77 .~2 .88 .93 

'w .23 .29 .3.5 .41 .47 .53 .59 .64 .70 .76 .82 .88 .94 1.00 

1 .25 .31 .38 .44 .50 .56 .63 .69 .75 .SI .88 .94 1.00 1.06 

It· .27 .33 .40 .46 .53 .60 .66 .73 .80 .86 .03 1.00 1.06 1.13 
1y,j .28 .35 .42 .49 .56 .63 .70 .77 .84 .91 .98 1.05 1.13 1.20 
II' • . 30 .37 .45 .52 .59 .67 .74 .82 .89 .06 1.04 1.11 1.19 1.26 

IX .31 .39 .47 .55 .63 .70 .78 .86 .94 1.02 1.09 1.17 1.25 1.33 
1 • .33 .41 .49 .57 .66 .74 .82 .90 .08 1.07 1.15 1.23 1.31 1.39 
1~ .34 .43 .52 .60 .69 .77 .86 .95 1.03 1.12 1.20 1.20 1.38 1.46 
Ii. .36 .45 .54 .63 .'j2 .81 .90 .99 1.08 1.17 1.26 1.3.5 1.44 1.53 

lY. .3~ .47 .56 .66 .75 .84 .94 1.03 1.13 1.22 1.31 1.41 1.50 1.59 
.39 .49 .59 .68 .78 .88 .98 1.07 1.17 1.27 1.37 1.46 1.56 1.66 

~H .41 .51 .61 .71 .81 .91 1.02 1.12 1.22 1.32 1.42 1.52 1.63 1.73 
.42 .53 .63 .74 .84 .95 1.05 1.16 1.27 1.37 1.47 1.58 1.69 1.79 

1% .44 .f5 .66 .77 .88 .98 1.09 1.20 1.31 1.42 1.53 1.64 1.75 1.86 

~~ 
.45 .57 .68 .79 .91 1.02 1.13 1.25 1.36 1.47 1.59 1.70 1.81 1.93 
.47 .59 .70 .82 .94 1.05 1.17 1.29 1.41 1.52 1.64 1.76 1.88 1.99 

~h .48 .61 .73 .85 .97 1.09 1.21 1.33 1.45 1.57 1.70 1.82 1.94 2.06 
,50 .63 .75 .88 1.00 1.13 1.25 1.38 1.50 1.63 1.75 1.88 2.00 2.13 

MAXIMUM SIZE OF RIVETS IN BEAMS, 
CHANNELS AND ANGLES. 

I-BE.l.lIS. CHANNELS. .I.NGLES, 

Depth Weight Size Depth Weigh t Size Depth Weight Size Len'lh Siloe Len'th Size 
of per of of per of of per of of of of of 

B6&m. Fool Rivet. B6&m Fool Rivet Channel Foot. Rivet. L.g. Rivel Leg. Rivel 
Ins. Pounds. Inch. Ins. Pounds. Inoh. Inches. Pounds. Inch. Inches Inch. Inches Inch. 

- -3 5.5 ~ 15 42.0 -s.- --34:0 If % ~ ~~ ~ 4 7.5 15 60.0 4 5.15 • 1 " 
5 9.75 § 15 SO.O ~ 5 6.50 ~ Il{ B 3 ~ 
6 12.25 18 56.0 Ys 6 8.0 5. IH H 3y' 1 
7 15.0 20 85.0 1 7 9.75 1 4 

, ".00 I ""'.., , H." S 'B II 
1 

4y' 1 
9 21.0· 24 80.0 1 9 13.25 S 1% ~ 5 1 

10 25.0 4 10 15.0 3 2 6 1 
J 2 31.5 12 20.50 fl 2~ ~ 7 1 
12 40.0 .. 15 33.0 .. 2 .. 



CAlIIIBRIA STEEL. 

AREAS OF RIVET HOLES. 
SQUARE INCHES. 

!UZE 01<4 80'4£. 
JUChe8. 

RIVET SPACING. 
ALL DIMENSIONS IN IN CHES. .. IiltiIoUJII Katim .. Pikk Iimo .. Pikk Dil\l.ll(lt Ina Jd(t of Pia t. 

• .t bUo/. ........ (Io'1eo" filii .... loIt. ..... eo.,.... • .... -... CWU .... GiIi· .. .w. ... ""'-

~ ~ 'i~ " '!~ !~ :~ 
, • 'X • , , • • , 

" Qr Ocncnt.l Rules for IUvet Spaelng!l('e nt'!:>:t~. 



316 CAMBRIA STEEL. 

GENERAL RULES FOR RIVET SPACING FOR 
BRIDGE AND STRUCTURAL WORK. 

The pitch or distance from center to center of rivets should not be 

less than 3 diameters of the rivet. In bridge work the pitch should 

not exceed 6 inches or 16 times the thickness of the thinnest outside 

plate except in special cases hereafter noted. In the flanges of beams 

and girders where plates more than 12 inches wide are used, an extra 

line of rivets with a pitch .not greater than 9 inches should be driven 

along each edge to draw the plates together. 

At the ends of compression members the pitch should not exceed 4 

diameters of the rivet for a length equal to twice the width or diameter 

of the member. 

In the flanges of girders and chords carrying floors, the pitch should 

not exceed 4 inches. 

For plates in compression the pitch in the direction of the line of 

stress should not exceed 16 times the thickness of the p~ate, and the 

pitch in a direction at right angles to the line of stress should not ex

ceed32 times the thickness, except for cover plates of top chords and 

end posts in which the pitch should not exceed 40 times their thickness. 

The distance between the edge of any piece a.nd the center of the 

rivet hole should not be less than 1t inches for £ inch and i inch rivets 

except in bars less than 2~· inches wide; when practicable it should, 

for all sizes, be at least 2 diameters of the rivet and should not exceed 8 

times the thickness of the plate. 

Minimum spacing is generally used in pin plates, at ends of columns, 

girders, etc., etc. 

In figuring clearance of rivets for special cases, allow ~ inch in addi

tion to diameter of head. 
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BEARING VALUES OF PIN PLA TES. 

FOR ONE INCH THICKNESS OF PLATE. 

Bellrin, nlue _ Dlame, •• o( PI .. X 1" X SII'eSI per Square Io':h . 

..... .!i:"f, ~ - ..... ..... .... "" fal. .. u .... "" 1&l .. "' '101 .. "' 10h0t 0' ... u .. . .. .oo U .. • • _ . • ..... .... .... -. • .... .... .... .. .. ~ 

tt ~ ~ ... .... ~ ~ 
~ 

'I.:t' 
- - - -----!t.I ... ....... ..... ...... - ..... ...... ...... ...... - ----------- -------------, .", ,..., "". ''''"' ~ 

,,," .... (IO;twI) moo 

i~ 
.... """ ~,w , ... IMO """ ....., ..... 

1.2:.'1 " .. , ... 187{!o 17.72 " .. ~" . m", ..... '''''' ","" ..., 
'" ... " """ .,." moo 

i~ 
1.767 ''''''' ""'" """ , 1'1.61 .... """ ""'" 2.(r.~ " ... """ 

,.,., 
!l{ "'" """ ",w , ... «. " .. """ """ 21.61'> .... -moo 

'J 2.j61 """ "'" 
,,, .. "' .. , .... '''''' """ 

~~ 
3.U2 ,... ~ .. .... 

m 
2:1.76 .... """ 

..., 
'M' - """ .",. ".M """ 7S~ "'" ~t 8 lr.G "'"' """ :mr,o "'.'" .... "roo """ U;JO ,.,., .... """ ZT.lI """ 7\1310 .. ,OO 

~ 
.... .... !mOO "''''' • "''' ".. " .. .... 
t..~12 ""'" '"" .... ,~ 2UG """ - ,..., 
' ''' .". m", ..... "'." " ... ~,., lH11iO 

2': u" '""" "''' ." .. %l 31.92 """ .". "'" , , ... ""'" 
..,. ..... 

~ 
..... . ''''''' .",. """ 

~ 
7.670 ." .. ~21\1O .... SU7 ".. '""' ...., ..,,, .... - ..,., .. " " .. 'mo 1012.'10 
3.~e .... ...., 

"'" 37.12 ..., 
""" 103130 

~ 
Q.GZl. , ... moo - , ... " """ """ , .... 

10.32 ""'" "'" 
,,,,., 

'" .... 1.18 .... 1012&1 ,-
11.1X'> .".. .... ..... • ",.,., .... ,,... " ... 11.711 .... """ "' .. '" ... " ''''''' 11 4700 127:iOO 

• n .b? .... .... .... • " .m , .... 121tlOO ..... 
ill ..... "". ...., .. .. " , ... , .... ""'" ,-14.19 .... ''''' "' .. " .... ,,,.. 

""'" , ... "" """ .... .... " "''' , .... , ..... """" 
EXA"PLL_Th~ .ua- in ,ke "ltd 'P<'" 01. b.;.!", 10 ~OOO pouDds and !be 

dia .. ~tcr of th" p in ;' ~". Required , 1M: local ,hiclr_ of at ... 1 pin pla_ fw .. 
beo.tinc ul"" Qf 15((lO pouadt pcr oqbO'" Illell • 

• "0111 tha IOble . he "". rinl .0]"" of .. ~" piR in .. 1" plo,. for 15000 pound. 
unit "fUII I. Sf, sao pound., 1'h ..... fo,.., "«>t>1 ,biclr_ of me .. 1 lequire.! I. 

2'1(1000 _ " 00" 
SUllO - • 

The _reo. comme,d.toi • ., ...,.,ld ,,,,-, .. (,,,,, be ISH 011 _" aide, I.,ludio, web 
and ~ry "" .. IOKinC platu. 
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DIMENSIONS OF BOLTS AND NUTS. 
F RANK LI N I NSTITUTE S TANDARD. 

B olt. a nd Thread • • Rough Nuts and Heads . 

~ "8 -a~ ~ ':; .fl .. 
~ 

0 0 ... 
~ . ~ ~ '" ... :\ ... 

§ ,; " l "0 -:;;-g '" '" !~ ~ .. ':; ':; ~ -:;;1l "',." 

~ ~ .~~ ~j a~ ':; ':; ':;"8 . ~ .. ~ § 

1 jt! ~ il'" "' .. "' ~ ] Il ~'c:; -~ "" ..",. -\'l ~ :0'" oS " .~ ] t5j. oS :a :a '" ... 
'" 

... ... 
- -- - - ----------- - - -
Ins. No. Ins. Ins. Sq. Ins. Sq. Ins. IllS. Ins. Ins. Ins. Ins. 
- - - -- - - --------- - - -

.1 20 .185 .0062 .049 .027 ~ .707 .577 .! .1 • 4 it 5 18 .240 .0070 .077 .045 J 9 .840 .686 -f~ T o sf 
"- 16 .294 .0078 .110 .0613 H .972 .794 i 11 
B . ~ 

t· 14 .344 .0089 .150 .093 2:; 1.105 .902 t· ~ 5 

F "' 13 .400 .0096 .196 . 126 R 1.238 1.010 T7 • 
9 12 .454 .0104 .249 .162 . 1 1.370 1.119 9 H }. -3 2- T. 

11 .507 .0113 .307 .202 l Yrr 1.503 1.227 ~ it ~ 10 .620 .0125 .442 .302 1-l 1.768 1.443 .3. 
1. 4 1. 9 .731 .0140 .601 .420 l i. 2.033 1.660 23 

1
8 

1
8 ", :!" 

8 .837 .0156 .785 .550 1 ~ 2.298 1.876 H 
1 ~ 7 .940 .0180 .994 .694 1' 3 2.563 2.093 It H I t 7 1.065 .0180 1.227 .893 2H 2.829 2.309 11. 1 
11 6 1.160 .0210 1.485 1.057 2(rr 3.094 2.526 11 1 !3~ 
1; 6 1.284 .0210 1.767 1.295 2;t :>.359 2.742 l i 1-(. 8 
1 ~ 5t 1.389 .0227 2.074 1.515 2(. 3.624 2.959 1~ 1(~ 1.3. 5 1.490 .0250 2.405 1.744 2i 3.889 3.175 1.3. 

~! 5 1.615 .0250 2.761 2.048 21 ~ 4.154 3.392 ~! l H 
4t 1.712 .0280 3.142 2.302 ~i 4.420 3.608 1-(. 

H 41 1.962 .0280 3.976 3.023 4.950 4.042 2i l i 
4 2.175 .0310 4.909 3.715 3k 5.480 4.475 21 ijt 

2i 4 2.425 .oal0 5.940 4.619 4.1. 6.011 4.908 2~ 
3 3t 2.629 .0357 7.069 5.428 4 6.541 5.341 3 2(rr 
31 3t 2.879 .0357 8.296 6.510 5 7.071 5.774 3.1 2 
31 3.1. 3.100 .0384 9.621 7.548 5~ 7.602 6.207 3l 2tt 
3i 3

4 
3.317 .0410 11.045 8.641 5.3. 8.132 6.640 3~ 2 

4 3 3.567 .0410 12.566 9.993 6! 8.662 7.073 4 3h 

!i 22 3.798 .0435 14.186 11.329 6! 9.193 7.506 4.1 3f " 4.028 .0460 15.904 12.743 9.723 7.939 41 3(1r 2a 68 

:~ 2! 4.255 .0480 17.721 14.220 7.1 10.253 8.372 4~ 3~ 
2! 4.480 .0500 19.635 15.763 7! 10.78( 8.805 5 3H 

fi t 2t 4.730 .0500 21.648 17.572 8 11.314 9.238 5i 4 
5} 2·[ 4.953 .0526 23.758 19.267 8:! 11.844 9.671 5t 4{r; R 8~ 5a 2'1. 5.203 .0526 25.967 21.262 12.375 10.104 5~ 4~ 
6

4 
2'!. 5.423 .0555 28.274 23.098 9! 12.905 10.537 6 4(1l" 4 

, 
l 
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CAlIlBllU. STEEL. 

BULES FOR PROPORTIONS OF BOLTS AND 

NUTS. 

FRANKLIN JM$TITUTI. STANDARD. 

... 

The dimensions oC nuts and bolts are determined by the following 

rules, which apply to botb square :.nd hengon. 

Short diameter of rough nUl = I t X diameter or bolt + • in. 

Sholt diameter of finished nut = It X diameter of bolt + it in. 

Thickness of rough nut = diameter of bolt. 

Thickneu of finished nut = diameter of bolt - it in. 

Short diameter oC rough bead = 1* X diameter of bolt + • in. 

Sbort diameter of finished head = Ii X diameter of bolt + it in. 

Thickness of rough hea(1 = • of sbort diameter of head. 

Thickness of finished hud = diameter of bolt - if in. 

In 1864, 11 rommittee of tbe }'ranklin I nstitute recommended the 

above Iystem of lerew threads and bolts which wu devised by Mr. 

William Sellers. of PhiladelpbiL This system a'l rar as it rdates 10 

screw tb reath is ~nerally used in the United Sutes. I>ullhe propor· 

tions of bolt bCJ.ds and nuts are not adhered 10 because the lizes of bar 

requi red to make the nuts are 'pecial and eXIra work Is neeessary 10 

make the bolt heads. Si~es of nuts and bolt heads in accordance 

wi th the "'anllfa(/Ilr~rs' Slandard are given on ]laCe5 325, 326 

lInd 327. 



320 CAMBRIA STEE L. 

WEIGHTS OF 100 MACHINE BOLTS WITH 
SQUARE HEADS AND HEXAGON N U TS. 

FRANKLIN INSTITUTE STANDARD SIZES. 
Basis - 1 cubic foot Iron = 480 pounds. 

Length und e r Head to Poi nt. 
DialUe t e r of' Holts In Inches. 

Inches. t .flf t ~ 1 -flf t "2" - - ----------
IX 4.9 8.2 12.2 17.5 24.0 31.8 41.1 
1~ 5.3 8.7 13.0 lS.5 25.3 33.5 43.2 

2 5.6 9.2 13.S 19.6 26.7 35.2 45.3 

~ 
6.0 9.S 14.0 206 2S.1 37.0 47.5 

2~ 6.3 10.3 15.3 21.6 29.4 38.7 49.6 
6.6 10.~ 16.1 22.7 80.8 40.4 51.7 

3 7.0 J1.4 16.S 23.7 32.1 42.1 53.9 

g~ 
7.3 1l.9 17.6 24.S 33.5 43.9 56.0 
7.7 12.4 184 25.8 34.9 456 58.1 
80 130 19.1 26.9 36.2 47.3 60.3 

4 8.3 13.5 19.9 27.9 37.6 49.0 62.4 
4X 9.0 14.6 21.4 30.0 40.3 52.5 66.6 
5 9.7 15.6 23:0 32.1 43.0 55.9 70.9 
5X 10.4 16.7 21.5 342 45.S 69.4 75.2 

6 ILl 17.S 26.0 36.2 48.5 62.S 79.4 
6X n.7 l S.S 27.6 38.3 51.2 66.3 83.7 
7 12.4 19.9 29.1 40.4 58.9 69.7 S7.9 
7y' 13.1 21.0 ilO.6 42.5 56.7 73.2 92.2 

8 13.S 22.0 32.2 44.6 59.4 76.6 965 
8y' 14.5 231 33.7 46.7 62.1 80.1 100.7 
9 15.1 212 35.3 4S.S 64.8 835 105.0 
9y' 15.S 25.2 36.S 50.8 67.6 87.0 109.2 

10 16.5 26.3 38.3 52.9 70.3 90.4 113.5 
lOy' 17.2 27.4 39.9 55.0 73.0 93.9 117.8 
11 17.9 28.4 41.4 57.1 75.7 97.3 122.0 
llY. lS.5 29.5 429 59.2 78.5 100.S 126.3 
12 · .. 30.5 44.5 61.8 81.2 1<».2 130.5 
12Y. . .. 31.6 46.0 63.3 83.9 107.7 134.8 
13 · . 32. 7 47.5 6.';.4 86.6 111.1 139.1 
13Y. · . 33.7 49.1 67.5 89.4 114.6 143.3 
11 · . · . 50.6 69.6 92.1 118.0 147.6 
14y' · . 52.1 71.7 !»o8 121.5 151.8 
15 · . · . 53.7 73.S 97.5 124.9 156.1 
15y' · .. 55.2 75.9 lOU.3 128.4 160.4 
16 · . · .. 77.9 103.0 131.S 164.6 
167. . . . · . 800 105.7 135.3 168.9 
17 · . . . . 82.1 lOS.4 138.7 173.1 
17y' · .. 84.2 111.2 142.2 177.4 
18 · . · .. · .. 113.9 145.6 lSI.7 
lSY. · . . . . . .. 116.6 149.1 185.9 
19 · . · . . · .. · . . 119.3 152.5 190.2 
19X · . · .. · . . · . . 122.1 156.0 194.4 
20 · . . · .. · .. · . . 124.S 159.4 198.7 

One inch In length of 100 Bolts. ----
---US 5.45 690 ----s:52 1.36 2.13 3.07 ------ - - ----

To obtain Weights With} 
Square Nuts per 100 : Add. .23 Al .66 .99 1.42 1.96 2.62 

Weight of one Hexagon Nut. .OLI6 .020 .031 .046 .065 .088 --:TI7 
Weight of one Hexagou Head . . 0150 .025 .039 .057 .0SI .109 .144 

Weight of one Square Nut .. .0139 .021 .0ilS 
-- - - ----

.056 .Oi9 .1OS .148 
Weight of one Square Head .. .0173 .029 .045 .060 .093 .126 .167 I 

All weights are approximate. 

~ 



CAMBRIA. STEEL. '" 
WEIGHTS OF 100 MACHINE BOLTS WITH 

SQUARE HEADS AND HEXAGON NUTS. 
FRII.NKLIN J s.. ... _ 

Lofttlh glMl , . Head 10 Poinl. , .... ' 1 11 ' 1 ' 1 

:~ '"' u. "" .. 
'" ~~8 ". "" , 
'" "" '" '" 

~ "" '" '" .~ n' T<. '"' '" "' '" ... '" , 
'" '" i71 .m 

~ "' .. M' 47:> 

'" "" '" ... ". '" "" "" • $ ' '" 412 '" :X '" '" .~ ro, 
m "" '" M' 

'X m 376 47~ "" , .. ,~ m '" f" .. ." '" "" '" m = "" 'X '" .« "" '" , 
'" ." ~i7 "" :x ~, .. , 1m "" '" ." ". 7{o/1 

'J< "" 513 '" '" " '" '" "" "" "X ." M' .. "" " «. '" 701 "" " X '" '" it1 ""' " on '" .. 
"" ... '" '" " '" '" .. 
"" '" M. T<, 

,n .,. 
M' '" "" "" '" no 

'" '" '" 7:>1 

'" '" "" '"' 
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". CAM.BRIA. STEEL. 

WEIGHTS OF 100 MAOBINE BOLTS WITH 
SQUARE HEADS AND NUTS. 

WROUGHT IRON. 

MANUFACTURERS' STANDARD SIZES. 
n ... ;" _ """pet. 81: To....,..,od·. lbt. 

L, nglh under Hud Dlailleter or Dolt tn .1Ic1"~ 8. 
to Point. 

f9~1<: i , .... I I. I !. I I 

'" 3.' ,. » , ~., "., 3M , ... 3. IU 16.6 n' ~., "., 6:l.~ 

'" :>.4 ., 
" ~.3 "'. a2.'l 41.1 6').0 , " ,., U. !:/l.r. ~., , .. , &3 , 5.2 

3" " '" 16.1 Z!O "., '" 6:!,~ 81.4 , ,.. lU 17.; 21.7 '" 42.() "" 87.6 

'" 
.., nil " ~,8 00.2 4;;.3 "., 00.8 , " '" :b.),i "" ~~.O ' M (1,) ,\ ]00.0 

1Jy. 9.7 u. Z!.2 31.0 '" 1>1.9 69.2 ".U , lOA 1 ~.9 ~, '" ·11.6 M.' 73. . 112.2 

'J< H.I 11.0 '" 
.,., 47 •• liI!.r. 776 11&3 , 11.11 18 .1 "" !\7,3 "'., 61.8 ". 121.4 ,,, 12 ~1 '"' "" ~., 6:1.1 65.1 SO, "' .. , 13.2 ~.3 "., 4U .M 0&3 "'., 136.6 , 11.6 ~.3 '" 'ii.1 Gil> 7:>2 "'. HM 

" · . ... " .. . 9.9 67.0 8U 100.3 IG1 .0 
n · . ,., 1>1.1 72.r. .., IIUi 1<3.2 

" · . · . 0.3 .. , 78.0 ".3 122.9 leu 

" ... · . (7.0 61.$ ".3 10'2.3 t3U n." 
" · . ... · . . . . ,0.0 lOCH '"' oa, 
" . . . · .. ... 9U Il6. U. 221.0 

" ... .. . · . .. . 100.0 l Zl.O '''. "" " . . . . . . ... .. . 100.1> l3O.0 '''. 2~4 

" . .. . . · .. . .. lll.(l 137.0 lill. 257.6 

" .. . · .. · .. . . . 11M H I O ''''' 1.69.8 

'" · . .. . .. . . .. 1220 15I. \90.6 "'"' " . .. . . . · . ... 121.6 , ... , , ... , 291.0 

" .. . · . . . · .. ... "". " .. 
~ · . · . ... · .. ZIS.O Sl 8.u 

" .. . · . . . . . . . .. . . '". s:tJ.O 
~ .. . · . . . . , .. · .. . . :!l3.0 M" 



CAMBRIA STEEL. 3 23 

WEIGHTS OF 100 MAOHINE BOLTS W1TH 
SQUARE HEADS AND NUTS. 

WROUGHT IROH . 

MANUFACTURERS' STANDARD SIZES. 
II.:o,i,_ lloopes at Tow....,nd·. Li,t . 

L. "glh g"d .. Head lJlalueter of Dolt In . .. chcs. 
to Po;"t. , .... I 1 1\ 1\ 1\ 1j 11 , 

------ -- ---- --
... . . . .. · . .. . · .. . .. , ~ 115 .. . · . . . · .. · . . 

'J< '''' '" . . . . . · . .. · . · . 
• ,n '" '" "" '" .'" .. · . 
'" '" m "" ~ ~ . ... · .. · . 
• '''' '" '" M' ... "" .. · . .J< '" , .. ~, "" ". "" '" · . 
0 IH "" oro 3.6 '" "'. "" "m 
'J< 'M '" "" ." '" 000 oro 1111 

0 '''' m '" '" ,m "" "" Wi8 , .. 1,2 21U '" ." 'W '" .. l(J(l"l 7, , '''' ~, '" '" OW ~. '"" '''' 'X 1~7 ." '" "" "" '" ''''' 
,,., 

, 
'''' m r.. '" MO T'~ '''' "'" • ~12 '" '" '" "" 775 "" liZ! 

W ~" "" '" "" '" .. ". 1810 
U "' "" .ro "" 6,0 875 m, "" 
" "" '" '" .. 'W 9"2-~ 1312 , .. 
" '" '" 51\1 "" 71:.1 ro, 1410 "" 
II '" "" '" .. '" '''' H78 '''' " '" 4~'7 a,5 '" '" 10"16 "" "... 

" ro, '" 1m '"' on U~ 1616 "" " '" 471 '" '" ." 1175 "" ~12ti 

" '" "" '" '" ." "" 171a 2514 

" '" '" '" '" , ... 1275 '''' 
,.. 

., '" '" '" 
.., '''' "" "" "" " '" '" 743 "" "'" "" 

,.,. m8 

" '" ~1 on r,. 1129 H25 "" .... 
"' ,~ 1m '" ''''' 1111 IH~ 200"~ "" 
" (;0 '" <m 'M' 1213 1525 "'" ron 

" .~ '" .. 1075 "" 1575 "" 3130 

nol .. (rom I~ i"",:, '0 2 inche&.lnd~oiye •• ,.., /i,,"" w;,I\ n~," ..... de.o U . S . 
S.andard . 
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324 CAMBRIA STEEL. 

WEIGHTS OF 100 ROUND-HEADED RIVETS OR 
ROUND·HEADED BOLTS WITHOUT NUTS. 

W ROUC HT IROH. 

S .. i. - 1 ""ble roo< I ron _ ~!lO pound •• 

L. ~gth .. nd • • Hud to Point. 
D lau. e t e r of R ivet I .. Illches . 

, .... I I I I t 1 ' I ------------, .., .. ,., "., ~., .,. 713 

:~ 
.. , 10.7 18.1 " .. ", ... , 78.2 .., 

'" ~., 31.3 '" " ... , 
,9- I.' '" '" 3-1.4 ( g,] ". ro., 
, I.' 14.8 U .• "., ". 7U '''' ill 

... 16.2 " .. ... ... 'i9.8 ,"-, ... 17.5 '" ". m. " .. 112.7 
10.1 18.9 00.' 46.7 .... on 119.6 

• lO.s ." .M " m. 00.' "" ~ 
11.6 21.6 "-, .. '" 101.6 1:13.4 
12.4 '" " .. '" n .• 1(17.1 140.3 
13.l 21.3 n. 69.0 '" 112.6 141.2 

• 13.9 ".1 41.~ '" " .. 118.0 IM.l 

:~ 
11.7 ~., '" .. , 91.4 """ 161.0 
IU '" 4~.8 " ~. "'" 1GB 
16.2 "" ". 71. "" 13-U 174.S 

• 17.0 3U .,., 7U IOU '''. 18L7 

fa 
17.7 "., ~2.2 n. ,,., J.l5.~ 10M 
18.1> '" M.' 01.' 11 2.8 ,,,,, ,,... 
19.3 M.' ". "., 116.5 IM.2 :»15 

• "'.0 ... 'M 'M 1m.? 161.6 "" .. 
~ 

"'., ... , ." "'. 121.8 167.1 216.3 
21.6 '"~ ". 9'2.7 129.0 172.5 223.2 
2:.l.3 40.1 ". "" IS:U liB. "',., 

1 "., 42.1 67.1 ,.. 137.4 """ "'., 
?~ 

"., 43.4 " 101.9 14l.6 "'" "'-, 
M.' 4 1.8 71.4 '"" 145.7 "" "' .. " .. 46.2 '" ''''' 149.9 "" 2(;7.7 

• 26.2 4M ". 111.1 15U .... " ... :x ~.I oo.t 79. 117.2 162.4 21(;.2 ,,., "., "" M.' 123.4 1<0. "'., m, 
'l< "'. ... , ... 12!U 1<11.1 =, .... , 

'" ". 3M n, 111S.6 18i~ 248.8 319.8 
1O).i ... 61.2 ~., 141. ''''. "" "" .. II M' ... , ]01.2 147.\1 .. .., ZiO.1 81H 
Ill< U .• ." 101i.~ 1{>1.I 212.{O 28U !'lIi l. 2 

" .... 69,3 109.1 160.2 "'. m.{o 37~0 

---------- --
One Inch In IcngthoflOO Rlv~s .. ~ '" .~ 12~ "" " .• 27.GI 

Wel,htof 100 Rivet B ead.!1 . Lr8 .. " .. '" ,., 21.20 SC,7 47. 67 
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". CAMBRIA STEEL. 

WEIGHTS AND DIMENSIONS OF HEXAGON 
NUTS. 

MANUFACTURERS' STANDARD SIZES. 

IlASIs-Hoop~.s & T OWNSEND'S LIST. 

..... )'laIn . C"I» )>ed. ..... ....... • " 
n .. _ 

~. Jiqjllr .... WticU ,-- WeekI ._-
'" ... .. ,"- ..,"-... .. , . - ---------- --, .... , .... . .... , .... , ... ...... ...... ..... ...... 
------------------

I I ." I " 1.3 ?BOO I., 8600 

I' .", 

~ n " '''0 " 
.,,, 

I .980 '.3 2330 '.0 2510 

r 
LOll 7.0 14'" '.3 1680 
1.011 t. ,., 1330 .. I·UO 

I 1.155 }. {, 9.' 1010 9.' 1090 
I 1.155 I' 10.8 330 10.2 980 

11 1.299 , 13.7 "" I .. BOO 
1.299 t. Ui.9 630 15.2 "" I 1.299 

! 
17.9 680 11.0 688 

I 1.444 19.5 'I' 1&5 "I 
I t.444 ".0 '" 21.7 .. 0 
I U" 22.' '" 20.' .., 
I 1.688 '" ". 26.' ... 
I 1.588 30.3 330 .. , 347 
I 1.7113 ,4.5 290 ,.. .10 
I 1.7113 40.0 '" 37.' 266 
I 1.7113 37.' US 35.3 2B8 

U 
1.7113 , 

I ".9 218 43.6 "'" 1.877 ,I 45.3 221 .... 235 
1.877 60.' 197 47.6 '10 

I II .101 , , 

'" 174 "" 186 
I '101 

II 
63.' '" 59.5 163 

11 

, '.809 I 100.0 100 00.9 110 

U 2.599 1~. 18&' 72 126.6 72 .... I t. 185.2 " 169.5 59 
'I 3.176 I t. '''' " 1!22.' 45 

II • .. 51 a ' t. 833.3 80 ""0 33 

11 !I 
3.7M 

m 
,08., "I 370.4 " Hl43 , 493.8 

~t 
4S9.8 '1 / , 4J).I3 , 487.8 .".., 22 , 4.043 " 512.8 "'.8 201 



CAMBRIA 8'l'EEL. •• 7 

, WEIGHTS AND DIMENSIONS OF SQUARE 

, ...... 
" , ... 

I , 
H 

I 
", 
! 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
II 
I; 
'I 
II 
1/ 
II 
I I 
II 
II , 

NUTS. 
MANUFACTURERS' STANDARD SIZES. 

BAS1S-l looPJ;:.'i & TOWNSRI'II)'S LIST. 

...... l'hl ln • C" I'I'l)d. 

Slun ""'" tI. 1--,---1----,---
""'-DiuU. D£uoM-. loqt Wtlcti I .... 

,..1110. iI. tOO 

+ .707 t 
• .884 II 
f 1.061 i 
I 1.237 ", 
i 1.237 ! 

t 1.414 ! 
tk t.591 /, 
tk 1.591 • 
11 1.768 i 
It 1.768 i 
I i 1.945 i 
I i 2.122 ! 
I; 2.122 i-
It 2.298 i-
ti 2 ... 75 i 
Ii 2.475 I 
2 2.828 1 
2 2.828 1# 
2t 3.182 III 
2t 3.182 It 
2; 3.636 It 
2! 3.889 Ii 
3 4.243 It 
3t 4.697 Ii 
3t ".950 ti 
31 5.803 11 
.. 5.667 2 

... portlMl. 11.100 

I, 
,', 
\I 
II 
i. 
i. 
I 
I. 
I. 
n 
II 
II 

1.5 6750 
2.8 3540 

4.' 2100 
1330 
1120 
340 

1.4 7200 
2.5 4000 
4.2 2380 .. '.5 

&9 
11.9 
\5." 
17.3 
83.0 
27,' 
3\,7 
.(\.0 

H .(6.5 
II 55.' 
n 61.3 
i 70.9 
i 96.2 
H 1{\2.0 
H 185.1 
\(r 156.3 
I,'r 192.3 
Ilr 250.0 
III- 317.5 

I" 'h 
Iii 
II/ 

454.5 
555,6 .,., 
816.3 

"" 575 
435 
360 
315 
2« 

'" 180 
163 

at 
10.8 
14,3 
16.1 
21.1 
25,0 
29,0 
37,0 
41.7 

"" , ... 
141 64.1 
105 87.0 
98 94.3 
U 123.5 

142.9 " 52 175.4 
40 227.3 
31t 285.7 
22 400.0 
18 600.0 
15 625.0 
lSi 78'-3 

1400 

"'" '" 700 
620 

'" <1'0 
345 
270 , .. 
'OS 
183 
156 
115 
106 
81 
70 

" .. 
35 
25 
20 
t6 

"I 
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. " OAMBRIA STEEL . 

UPSET SCREW ENDS FOR ROUND BARS. 

..... ~ .- "'1' 
_,- or .... .... y ' kt lAo 01 1001 

" . , " .. )~ .. ","I::. '" ., .... o.. ..... , .. , T • ... ,. .. , . ..... " ''''' 
.. ... , ... ..... .. , .... ... .... , ---- . ... 

A D G 

~ a..IIL , .... , .... ".IIL ...... , .... .... , ---------, .'" I 
:1 

.302 " .668 6, 54 

£ 
.24' ,I .302 10 .845 :j " .307 .... , UM3 37 
.37' ., .... 8 1.262 61 " 

j' 
.«2 1 " .550 8 1'" :1 25 
.519 11 n .584 7 1.763 " .00' :t .893 7 2.044 :\ " tI .5" .893 7 >3" 29 

1 .785 Ii 5 UXi7 5 2.[70 :! 35 

:1' .887 

U 
5 1.007 6 3.014 19 

.994 5 1.296 6 3.'" 30 
''\ 1.108 5 1.296 5 3.766 81 17 

11 1.227 11 

II 
1.515 6, 4.173 'I " :1' 1.353 

it 
1.744 5 '.600 6 " 1..&85 1.7U 5 /i.()'(9 , 18 

''\ 1.623 ltQ.(S 5 5.518 'I " 11 1.767 2 6, 2302 '1 6." :1 30 :t, 1.918 2 5, 2.302 '1 6.1)2(1 .. 
2.074 21 51 '.550 '1 7.051 6 28 

111 2'" 2, 51 2.550 '1 7.604 'I 18 

Ht 
2 . .(Ofj U n '.023 '1 &178 'I " 2.580 3.023 '1 am , 17 
2.761 

if 
6 3.419 ' I 9.388 " 24 

' II 
.,,, 5 3.715 • 10.020, 6 26 

Length. of Upset EQdt abov" are best adapted {Qr use witb Turnbucklu of 
I landard [milh, oil< inch .. between h~.d . . ... 1>0 ..... OD _" 3M. a Dd ",i,hCle.i_ 
.bown on ~'" S3G. kl\l{lht cC Upset End. {"'" .,.., ,..;\10 ordi ..... y R;,bt and Lef, 
Nut" ohow .. on pag<: ~ ma y be 01>< in.:b I t.ortor than abo.e. 



CA.KDRIA STEEL. 32. 

UPSET SCREW ENDS FOR ROUND BARB. 

"7"' ...... ....,. h _of - • .~ wi! • • ...... "' I.0oI • .. I ....... . ..... "'. . ... ," ..... ..... .... • "' . ,. 0_1»1 

"'. ..... ,.. 11m. ... ' f'" . "" 
• .. 0 

of Ju . 

}~- . ,- ...... ..... " .1 .. - ...... - , .... -..-..:--- --, 3.142 

II 
, 3.716 • 10.68 !l 18 

U' .341 

U 
.(.11)6 • 11.36 .. 

'''7 .(.11)6 • I'" • 17 
' t, 3.758 HI9 • 12. '1 .. 
'I 3" :i 61 6. 1(8, • I'" 6/ 28 

:1' •• :t 5.1(8 • IU8 it " .( . .(30 3 

6'] U 15.07 " 21', ..... 3, 'I 6." 15.86 28 

'I .... 
U it 

5.957 

U I'" H 'I 
~t 

5.157 6.510 17.53 " 5 . .fI:! 6.510 18..(0 " .. " . / 7 7.(1" ' / 19.2S1 6 '" 
III 

5.940 

II 
7 7.CJ!/ ' 1 "'." II I' 6.213 7 7.548 

it 
21.12 '" 6.,(921 H 8.171 "'.07 " 'I .m 8.171 23.04 'I , 7.009 II H 

'''1 3 24.03 6 22 

it 7.670 , ... , .. 01 

U 'I .... • 9.993 , 28.", " ... , ' 1 71 10.700
1 

8 .,,' "' 

II 
IUi21 

il 
8 11.82\1 

n 
32.71 '1 18 

10.321 8 12.7.(3 35.09 :1 " 1I·!I451 II 13.54.( 37." " 1\.793 IU20 .(0.10 6 'I 
• 1'6\i6 6 81 15.763

1 
21 42." '1 '" ~':flh of. u\*" F.ndt .I><>~e .re besl adap,ed rM ute ... 1\1. Tur nbuckle. of 

.. andar le"" h, " . inch"" be, w •• n h.ad., a •• 1>own on po.&"e 331. and ", I'h (; Iu ls .. 
• bown on I"'&e au. 1".IIb. of Upset End, rM U"" ",i,h ordinary RI. bl .. nd WI 
N ..... liIowD Oa pare m . _y be 0J>e illCh ohort« , han .. I><>n. 



330 CAMBRIA STEEL. 

UPSET SOREW ENDS FOR SQUARE BARS. 

IJ I ~iU .. ,. . .... ~ ... .1" h_of 

'l:::' 
... • ... 'W1!.1 ... lIw.., ~ 
• ..... ...... .. ._ .. .. , .. ..... ..... ..,. .""", • ''''' 

..... , ... """- .. '''' ... . "" -- ---- . ... 
A " u 

- 1 .... - =s. , .... - ...... - . , .... -S..I-. . ...... I.- ..... 
! .2W .I :1 . ." 10 ."" • " f: .316 .... • 1.076 5 33 

.391 ' j .550 , 1.328 5' " .473 1 'j .550 , 1.607 ,I 11 

i: 
.563 '1 a .". 7 1.913 .\ 23 
.600 a .893 7 2.2",6 5 " .76& 5 1.01)7 6 .,'" :j 38 
.8I1l 1 ~ 5 1.057 6 2.'" 20 

1 1.000 

H 
5 1.200 , 3.400 ti 29 

I :1' 1.129 H 1.515 " 3.838 " \.266 1.515 5j 4.S03 !l 20 I,., 1.41°1 1\ 5\ 1.1« 5 '.795 " 
1/ 1.563 a 5j '''' 5 5.312 

!t 
S1 

!t 1.723 5j "48 5 5.851 " 1.891 2 5j 2.'" 'j •• 28 22 
2.066 2j 5\ 2."" 'j 7.026 51 " 

1j '250 
U 

5, ''''' 'j 7."" :t 18 

1£ 
2.441 " 3.023 :1 &300 .. 
"" 

, 8.419 &". 5 30 
2.848 2, 6 3.419 'j •. '" . / 20 

1 .0" 2j 5 8.715 • 10AI0 .. " 1 I "'85 
~f U 

4.155 • 11.170 5 " 1 8.516 •. HiS • 11.950 :1 18 
t 8.7M •• 619 • 12.760 " 
Lenr-h. <>f Ups<:t "Dd •• bo." are best ad. plt:<! fOf us<: .. ith Tumbucklel of 

otondard 1 .. n&"th , Sill [""he. between hud., II sbow n OD par" $;,J.1. &Dd with Cle.;". 
.howD on pal" 336. L..ngtb. of UPf'" end. for Ue .. il h OfdiD3ry Ria"ht and Left 
Nutl, "",own on pal" 83:'>, may be OIIe ioch ,bon .. ,haD abo ••. 



CA.MBRlA STEEL. 3 3 1 

U PSET SOREW ENDS FOR S QU ARE BARS. 

fl .L 

'!do d .... .1" 
'Y:: ''''' 

A " 
, :1 'I la .. 5 " U- n 14.46 :t 20 , 15.35 20 
' ,\ ./ 6, 16.27 • " 
~ !I :1 17.22 

11 
18 

18. 19 " 7 19.1 8 26 
7 20.20 19 

' I 7 21.25 ' 1 " ~fr n 
, .. , :1 " 23.43 19 

, I 24.58 ' 1 20 

' I 81 71 ... " :1 13 

if· 'j 71 ,.,. 18 

• H 18.10 ' 1 'I , I . / 29." , 
" , 

U 
..... ' 1 19 

U 
" .20 ' I .. 
".92 5 21 

' 1 88.73 5 I' 
8! . / 41.65 51 " 81 5 44.68 ' 1 20 .' 5, 47.82 5 18 
.1 ' I 51.(16 ' 1 17 

" 



33. CAMBRIA STEEL. 

UPSET OOREW ENDS FOR FLAT BARS. 

r~ , ~T ~ A I ) ~. 

.L(£) 1Ee.~ ®.j 
'l'idll ..... . - ... ...... • • ....... ill" 
~. ... otU ... ~ • .. ..... '''' ' ..... ... - A- --. n - 0 

- IO'U"·· ,"'- ..... ~. bdoot. .. - , .... , .... 
2 1 2 2.00 .,0 II 6 
3 11 tl 2.63 .'" 111 • ., 3.719 61 111 
3 

II 
21 3.38 40.159 7 11 

3 ~ .75 .... 7 11 
3 4.1 3 '.92 7 10 , , '.50 5.43 7 10 

-" 21 3.00 3.719 61 121 
• 2, 3.50 4.\59 7 " • 1 'I '.00 .... 7 11 

• !t 
, 4.50 5.43 7 11 

• it '.00 <5, 71 11 

• '.50 6" l! 11 

• a .00 7." 10 

• U 
6.50 7." 71 10 

• ' I 7.00 ... 71 91 , 
,I 8.16 ' .52 7 11 , 3 ' .38 5.43 7 11 , 

U 
'.00 6.51 n 10

1 , 
11 

'.63 6.51 10. , ... 7.65 9 , n 6." ... 71 ' I , 7.50 ... 71 ' I , .. ." '.99 .. .. , 
H 

.. ", 9.99 .. .. 
6 'I <7, ... 71 10 
6 'I 7.50 ... 71 9 , a .. &2, 9.99 .. .. 
6 .. '.00 9.99 .. .. 

For dimc ... io~. of head. (or","pond;", to dHfe,e~Hi..,d pio.,..,. labl" of Eye 
B ..... OIl PO," 333. 

Shortest eDith of bar perm"'iblc: on account of method of ,n,,,"u(aeturc i. 6' 0" 
«nU' to end . 

The abo." Ien!:lh io .... d .,..ly for boo,," hUi", head. 12M" dia",cu. or 1eSI. 
When pootiblc 1""IILho of.' ff' are pr..ren td . 



OAMBRIA 8TEEL_ 

STEEL EYE BARB. 

~ 
5' 

li:- ::~~ I ~::::::::~ __ j 1. II: : : ------- ~ tl . 
_ s ..%~ (, , • S~o---.; 

A. _ Area of "oco,, 'o form one Head _ Plane At .... of Head - AX, 

A. _ (180 + 21). Rt + (4 R'_ A,..:') Tan.' _ ,0098 Rt •. 
>00 , • 
2R + 2 M. Lot· 3GO - 7.1»0&18 - 10, 

coo ' - SR' G --fA' ... OG98_ 8.843S.'i:'>_IO. 

The .i<e of h •• d ,lYeS> Is the ol.e or dO.. The .i ... 01 flnioh<d hud will Ov .. ru~ 
'h i< abou. t", ~;y. Ban .t. H ydrauUc .'<)<&<d wlohou. , h •• ddi,lon of ... lfa_ 
OUS ",,, ... 1 ond without bockl .. Or ",.ld.. T he head, OJ> Eye Ban an: fini"","" of 
the .. me thk:k"... .. '1''' ... body of bat. 



'" CAMBRIA STEEL 

TURNBUCKLES. 

PRESS[O WROUGHT I RON. 

Till': C\, ItV Ii:l.AtfD C ITY FORGE; AND lRo!ll C O. 

J)hn,," ~lo"8 or n .. r. 

"'. ilqlWl ..... 

L T A E • " G 

Slaooard Lengths, 6, 9, I ~, u.. ~. 21, :16, 4$ and 72 incbes be.","",,, he"d. (A) ror 
aU ...... 

Lengths ofU]>O<" End. sho"",, on 1'4(" s:l8 lo 831 inclusi ....... ,h_ bu. adopt..! 
r .... uoc ",i,h T urnbuckl .. of Standard Len~ths, ••• bove. 

Dimensions E. F
j 

G ~d II depend upon . he opeci6cations of ,be &,.. wi, h 
wbicb . he T urnbuek .. ..,.., I" be used. 



• 
CAMBRIA. STEEL. a •• 

RIGHT AND LEFT NUTS. 
;..---(;--..; 

IQ Q ~ H:I!:~"liD 
i.---- -li -----+: ~-W ... t! Io-"'I'-.o! · . 

pig. ..," ...... ..,. ..,. "'"- -!....;el li - • .... - 0..."1 • I\Iurolu. • 0lII"~ e ..... ' .... '"'. . .. ..... '" 11-- - 0- - A - - A- - 1.- - T - -W- --I.,~ ,--r~ -,- ,_.- -11<Mi. - , .... -...- ..... 
... "" 

! 
11 
II ,,,d I I' "d II 

'"f" '" a 'j • • 
1f " 

I! 
11, , • 7 

" !l ~ 2 , 7 
5 1 "In " tt 7 2 

II 
II 

5 '! " l h l 7 , II 

II 
I I,,', " I t H 2h " a If.- "Ii It 2" 

, 
'i ' "lh 8 

~ 
• 

:ij '" , t " 1 t 8 3 '" 
~ 

t "IUlln " I! II • " :L "1 :1' ! " • " IH 9 16 .. • 1 "2 Ih 9 8 " .. 
II 

-h "2; 1 "Ii- 'I 
11 "I " ~I ~; 1 9. 21 " "21'\ 2 "th 10 S,\ 26 oo • ~I "'j U' 

10 

~r 
26. oo 

~~ 
IO~ 5 S2 81 

7 11 

if 
381 I~t 71 s 2t "I 3ll .. , 71 31 12 'r. "I '38 .'" 

a ' j I " tI 

J: 
'if" 

i! 
, 

:1 ~ " II II 2 , , 
a , • 9 

5 t "I h " U , 

~ 
5 " a 5 a "11\ I 

, !5 

11 

I h " Iil :1 'h , 21 

a til "Ii 

~t 'h 8 21 

I ~ ~ " 11, 
" lh 10 ~ I 29 • 10 I 29 

For l>etallo 01 Upset End. ,"" po.~ ... a.!8.0 331Inc1u";yc. 
1~"I,h of Upwt En'" fot UM: wj,h RicIn and Left Nuts "'.Y be ..... de on. 11Ie), 

ohort .. ,han 'he dimeD,iono pVOll 10 coIumn"C " abo...,. 



336 CAMBRIA STEEL. 

THR CLliVBLAND CITY FonGB AND IRON Co 

s ~ ..d ~ A 1 Dimensions to be 
~] if.!:: i.!l Dlatneter of Plu lu Inches. usa<! with Specilied 
fS"S ~"S ..4"S Diameters I. 

DAB 1 11)411%11%1 2 12)412%12"41 3 13)413% 8%1 4 I G F E 
In8. Ins. Ins. Dlatneter I In Inches. TnB:" TnB:" In8. Ins. 
-ti 5}J 1~ 2"A 2"~ 2"4 3 •... ..... ......... -2"4 1% %li 

1
Ys ~/2 ~~ ~~g~ ~ ~~ sh :: :: :: :: :: :: :: :: 3 1% Yo U 

1~ 6 lb" 2'~3 3~3>23~ • .•. " ., ., . ... 3X 1% of. H 
1~~ 6Y3 1(~ .. 3 3~ 37,~ 3y' 3Z~ ., . , .. .. .. .. . , 3X lYe • U 
1" 6>2 2~ ., 3X3~3~4 ~"114~ ......... , ., 3% 2 YO ia ~~ f ~g : ::: ~% ! !~l :. :: :: :: :: :: % 1h 8 2?~ . . .. .. 4% 4;>4 5X . . . , ., . . .' 4 2~ % H 

~~Ys i :=:::::::: ~~ ,~~~% 6'lrusB~ ~~ : :: ::: :~ ~~ :! ~ 
2r.~ 10 3~ .. ... .. • •. 5'l46'l~~@1~i6"4 ., ., .' 5X 2"4 H Ye 
~ 10 3!J'3·· ········ 6% 6h 4;>4 8 8 . , .. &1/ 3 '.' t~ 

~g t8 ~%:: : ::::::: :: ~ ~I~ ~ ~ 8 '8' ~13X is 1h 
2~~ 124M . . .' .. ., •. •• 8 8 8 8 8 8 8 8 4 ly\ IX 
2Ys 12 4~.. .. ....... . .. 8 8 8 8 9 9 
312 4y. .............. 1 .. 8 89 999 4% I ..... lc)1 

DimensIOn" H .. is usually ~" larger than diameter o f pIn and" r" is made to 
suit the thickness of the pin prate. The above Clevises are designed for use with 
medium steel rods or 60 000 to 68 000 pounds tensile strength per square inch. All 
clevis nuts with diameter" I" 8 inche .. or larger dimension" A" will be 12 inches. 

DIMENSIONS OF RIVET HEADS AFTER DRIVING. 

5% I 21- l' -
,- . "32-

"I' ';.10' ~IC2~D' .~ ---:f' 
"4 --*.3- 3-

, -18 .30
0 

8 -~;. .--rr. ,. 
-t--, 

j----\--'" 
17' 

3:i 
BUTTON HEADS. ~-;--;;-,-=--ij' __ 

H eight of Head = !. X Diameter of Rivet. Radius of Head = ~ Diameter of 

Rivet + l'i', COUNTERSUNK HEADS. 
Diameter of Countersunk Head same as Button H ead. Angle of Countersink = 

300. In figuring Clearances for Rivet H eads allow for H eights as follows: %" for 
~" rivets,,~" for Ya" rivets. All dimen:sions in inches. 



CAMBRIA STEEL. 

Dhulleter of Rivet I .. Inches. 

i" i" 1'" 1" i" 1" 

"i ", ~. 
,~ 

!1l 

m 

, 
~ 
~ • 

l i" 

AlllOUllt tn IIIClle8 to be Ifubtracted frolll abo,,"e 
leuKthli' .. or Counter"lInk Headli'. 

I ~ I Yo I ~ I ~ I ~ I Yo I ~ I Yo 



338 CAMBRIA STEEL. 

BRIDGE PINS, NUTS AND PILOT NUTS. 

Nominal 
Diameter · 
of Pin. 

Inches. 

i0 
2
r4 

2~ 21 • 

~% 

i~ 
4 

!~ 
G 

~ 5~ 
6 

~~ 04 7 .. 

Turned 
DiAmeur 
of Pin. 

D 
Inches. 

11. 
Itt It. 
2& 
2/. 
2H 
2}i 
3& 
3/. au 
3H 
4,.. 
4/. 
4U 
41& 
5& 
5& 
5tt 5t 
6& 
6/. 
6th 
6U 

rn" 1~/' 
All Threads S per inch ~ 
DiAmeur Short Long 

of DiAmeur Dil.meter 
Thread. of Nut. of Nut. 

F A G 
Inches. Inches. Inches. 

m 
2 2" 
2~ 2~ f· ~~ If? 

2 3 39. 
2 30 4~ 
2 3y' 4~ 
2Y. 4 4i! 
~ 4 4 l 

3~ 4~ 5,.. 
4. 5I \ 

3~ 5 5la 
5 ~~ ~ . 
5~ We 4 5. 

4 6 6t& 
4 6 ~!! 4 6Yo 
4 ~ll. 7t ' 
4 S~ 4 7 S 8 
4 7~ 8tl 4 7 2 Sf 

" Allow.fn excess for each eye bar packed on the pIn. 

DiAmeur 
of IIoles 

in Eye Bar •• 

D + T!' .. + Tt. 
.. + T~' 
U + r!tJ 
.. + rl. 
" +'Jiu 
" + 'laO' 
.. +rl. 
.. +rl .. 
.. +rl .. 
.. + rl. 
" + T~u" 
" + yilJ 
.. + Tao 
" + Tao 
.. + rl. 
" + TR .. 
" + TB. 
" + Ta. 
" + rl. 
H + TAU' 
.. + rl. 
" + rtU' 

COLD ROLLED STEEL COTTER PINS. 

Dameur of 
Pin. 

Dt.meur of 
Reduced Point. 

Length. of 
End •. 

Diameter of 
Cotur. 

Dameur of 
Pin Hole. 

_~. ~" ¢'!i r ~ _~ . ~ iii 
1 j 
iAiC--Grip-·----iGW 

D i mens ions of' Pin in Inches. 

I A I ,.,, 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ % 

lel,."I,."I,."I ,.,,1 %1 %1 %1 %1 Yol Yol Yo l Yol Yo 





_1 
.40 CAMBRIA STEEL. 

COUNTER AND LATERAL RODS. 

LOOP WELDED EYES. 

i'-"l~ ~~r:f' ~~~,~ 
I • ~ OM . ' 
-X ~~ ':-,..: ¥ Hrrr:- X---->j 

Addi'lo ... II ..... h of bar heyoD<! Conle< of pin "'<Iuired to make ~ye f<>r oquare or 
roan<! 1>0. .... 

DiIaoloW Dlanle t e r of" PIli III IIIC h Ctl, ... .... 
, .. & " 

, 
'" '" lY. 2 ')( 2~ 2'A I_'_ ')( 

! n 'I 7! 81 9! tOj "I m "I I. IS 

I H 8 , to to " 1'1 U! 15! 
8! '! tOj "I 12 IS! 11 I. 16 

.... 8 9 10 10 II 12 " 11, 161 16! 
I .... 8! '! 10

1 
"I In "! 11 15 16 " I 

Ii .... ... to to " 13 U! !~! 16! 
171 .... . ... tOl " 121 13 " 16 16i 17 .... ... . .. " 12 13 "! 15! IS! 171 18 

I! .. .... .... 121 "j 11 15 16 "I 171 
181 

II .... ... . ... . ... " " ! 161 16! 17 18 to! a .... ... .... " 15 16 161 17 13 " .... ... .. .. . ... . ... 16! "I 171 18 " 20 , .... . -.. .... . ... . ... " "j 171 18! 
19! 20! 

'I .. .. ... .... .... . ... . ... 17 18 " ~f 
21 

:1 ... . .... .... .... .... . ... 18 18 " 21! .... .... .... .. .. ... .... . . 19 " 22 

2! .... .... .... .... . ... . ... .... t9~ ~i 211 

~l ' I . . .... .... .... .... ... ... . ... ~I U .. ... ... . .... .... . ... .... . ... 21 .... ... . . ... ... . .... .... .... . ... .... "I " I , .. .. .... .... .... .... .... .... . ... . ... " I "I 
'I .... .... .... . ... .... .... ... . ... . ... .... 25' 
'1 .... .... .... .... .... .... ... .... .... .... "I 
Lon&lh In loebe. beyond cU'e< ofpi .. <"'Iui,.w '0 f.,..m OIle oye _ X . 

• ·O"IOIItA:; When ~ _ <>< < 1 ~:. ~':"~fPi~ ofllu. 

X _ 17[D+AJ+l Loogth 01 bodnc:ludi~..,.""nt nqui..ed 

Wheu!>l 
'OfonD(>IlCCyc _ E_ C+X. 

x _ s.7[b+AI+% 



(JAMDR.IA STEEL. au 

OOUNTER AND LATERAL RODS. 

LOOP WELOED EVES • 

. ~~A~.' ,',.-+,_... ~r:' -&:m JC-l . .. . .'-"--" .... 
I..- x --->t<-2 D~ , "":-?t ~'IM . k D~ X----! 

Addi.i"","~n!llh of \>;or beyond «:m.r of pin requi<e<!.o make eyo (0. oq..are.". 
"",nd bors. -.- nlauut t e r oC I~ I .. '" luch e!! . _Sill • .... ,- ." a~ 4 4}, 4X 4X • 

::1 :1 
1:1* • 

~ 

I 
16 161 "! "j 191 201 211 ~l ~I 161 

171 
18 19 20 21 22 

221 20 161 " " 19 201 211 "I 23 " ~I 26 
"I " 191 20 21 22 221 23 " 261 

1 " I 18i 191 201 211 "I 

~I ~I ~l 26 'I 

a "I !9 20 21 22 iii 261 m 
" 19_ 201 211 221 ~l 26 'I 28 
!9 20 21 22 22j 23, 261 'II 281 

11 
!91 201 211 221 lill 51 ~l 26 '" 28 

i!t 20 21 22 

iJ 
261 'II 

~J 201 211 221 m 26 'I 28 
21 22 22j 25, 261 'II 281 301 , 211 221 

~J m ~I 
26 'I 28 ~i ~I 

301 

u 
22 " 261 'II 281 ill 221 231 "! gl " 29 30 31 
28 " 25 25, 26 281 291 '01 

'I "I " I 251 26j "'I ~I 29 30 31 22 

~I II " " 26 ~! 'I, "I 301 311 "I "I "I "I ~l ~l ~I 31 " 33 
251 " '" 28 311 221 331 

3 251 :261 27~ 281 291 301 311 "I 33 " 35 

II 26 '" 28 " 30 
30 311 32 331 341 351 

~! I ~I I :II "I 301 

~t ! ~ 33
11" I" I" '" "I 291 

30 31 331 "j "I 361 801 311 34 35 36 37 
Fo. additionall~n~ .h '<'j3'.cd.o f""" up ..... nd and delails orsame oce .abl •• or 

Up'e' ~:nds , fWo~.s 328.0 I inclusive. 
f .,.. detail. u( ·u mbuckl e., ''''' pall'e :l.'\ ', 
}'or deta,'" of IHahl nnd Left Nun,"" I"C.835. 



I 
t 

342 CAMBRIA STEEL. I 
STANDARD STEEL WIRE NAILS AND SPIKES. 

Sizes, Lengths, and Approximate Number per Pound. 

t COMMON. 
..0 rd be S ]§ -:i j .S .f~ :i 1 ..0 '" Sizes. l;i Diameter. No. :;~ § ~ ~ ~ ... 
~~ i<: per "'8 ~ 1M. B.W.G. Inch. Pound. 

--- - -------- - - - - - - - -
% . . .. . . 940 . . . . 
% . 900 1558 1558 

804 .. 
2d ... 1 15 .0;2 860 622 1440 620 1140 1000 
3d Fine. 1~ '.083 810 590 

660 3d Com. 1~ 14 615 594 412 884 884 542 6i5 
1 • 365 

4d .• 1~ g~ .102 322 339 267 767 767 550 322 567 550 
5d • 1 .. .102 250 230 230 127 491 491 396 366 
6d . 2 us. .115 200 205 156 114 359 359 260 250 
7d • ~~ }l~ .115 154 135 110 88 317 317 239 236 
8d. .124 106 96 98 74 214 214 160 157 
9<1 . ~ 10~ .124 85 92 86 58 195 195 148 145 

10d • 3 9 .148 74 63 66 42 134 131 108 107 
12d • 3~ 9 .148 57 52 57 36 120 120 99 98 
18d • 3 • 8 .165 46 38 46 28 91 91 69 65 
20d . 4 6 .203 29 30 35 22 61 61 50 45 
30d • 4y' 5 .220 23 23 45 40 
40d • 5 4 .238 17[ 17 35 30 
50d . 5y' 3 .259 J3~ 13y' 
60d • 6 2 .284 101 • lOy' 

t .. ! Barbed WIRE SPIKES . 
oil Oval Head ..0 ""..0 ], j ..0 

] Car Nails. l ~" ] Diameter. Sizes. al .., 
~1 No. 

~ 
.S f2 t;l "'J>: ,.li: per 

Ins. '" ~ Light. Heavy. B.W.G. Inch. Pound. 
--- - - ---- - - - - - ---- --

~ . . 
648 1930 .. . 

3s5 
413 1660 .. . 

2d ••• 1 8 1000 384 1440 ... 
3d Fine. 

t~ 
339 .. . . 

3d Com. 660 230 231 380 

'i&i .. 
4d ••• m 550 260 198 154 256 256 
M. 1% 366 184 103 125 135 226 226 
6d. 24 250 151 119 91 112 90 200 145 
7d . ~~ 236 136 85 73 130 130 
8d • 157 98 75 65 120 100 
9<1. 2% 145 86 58 51 115 85 

37 10d • 3 107 66 55 45 79 65 6 .203 
12d • 3~ 98 51 43 38 
16d ••• 3 • 65 40 39 34 5 .220 29 
20d • 0 • 4 45 29 31 26 4 .238 2:1 
SOd 0 0 " 4y' 40 27 23 3 .259 18 
40d 0 0 0 5 30 21 17 2 .284 13 
50<1 0 0 0 5y' 18 14 1 .300 10 
6Od ••• 6 15 13 1 .300 9 

6y' Tl ~~ 7 
Po 8 48 

9 

H m 10 3~ 12 



CAMBRIA. STEEL. 340 

MISCELLANEOUS STEEL WIRE NAILS. 
Appro.i""'IC N,,, .. ber pet Pound . 

00 .... 
." ", .... 
,t. '" ."" , .Z<> • ."" , ... 
• ... , . .., , •• M • .. " 
." 

.. ~ 
" .. " .,,, 

11 ,. 
" .... ..... 
" . "" " ... 
" .m 
" .00> 

" ."" " ... 



", OAMBRIA STEEL. 

OUT STEEL NAll.S AND SPIKES. 

SI_. Le~bo. and Approximate Number pa Pour>d. 

... -""- ""'- ""-. - '.we. -1m .. ... ... 
- ------ ----------- -

'" , 71(1 .., llOO 
M '" ". .. '" ,,' ,~ ,., 

'" "" '" '" 1).;; '" 12:; '" .. "" '" 
, ". ' 00 "" '" '" " 2'{ ,~ " '" '''' .. 

8d ,~ " ~ '" ,~ ~ 

'" 2"A n W "" "" .. 
' M , 00 " '" SO ~ 

'" 
,,, .. " " " .. 

M .~ '" " " " " " "" • " " " " " " "" ' X .. 
00d '" ,,~ " U .., , 

" ~ • 
"'" 'X " ... .. . '" "" 

, , 
" • 

,~ . 
I 'X , • - Lickl 

"--FIaIGrip. Up Grip. ... """ ...... , .... """ .... ... ... 
----- ------- -- ----- ---

" '" " ''''' I 

" 
,. 

" '100 

" roo . " , UOO .. 
" 

, 
'" M' " ,~ .. '" 'X '" '00 . ,' '" '"' .. , 

'" 'X ,., 
"" "" '" '" , ..... .... .... 

" ' X "" '" "" - -----
" '" , OJ '" OJ 2 ., 

'" " '" '" ~ . .. '" .. " 00 

" '" OS " " "" 
, 

" " 00 
,2<1 'X . .. , .. 'X . '" 



r 
C.&.1IlBBlA. STEEL. ... 

SQUARE BOA T SPIKES. 

Approzi ..... tc Nu ... bor I .. .. K ... 01 2(JO Pounds. 

--... I.C IIJrlll of8plke-IllchclJ • 

.... 3 • • _~...I 7 • • 10 11 12 14 ,. 
+-- -- -- -- - ----- -- -- --

" ... "" "" "" h , .. 10m "" "" ... .. 
" W> HID '" .. '" .. .. '" h .. . . . . · . ... .., 
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WROUGHT-IRON WELDED STEAM, GAS AND WATER PIPE. 
TABLE OP STANUARD SIZES AND DIMBNSIONS BY AMBRICAN TUBK AND I RON COa 

NominAl .lctuAl .lctuAl I 1I0minAl LENGTH PER SQUill 
Inside Inside Outside Thickness. We hi CIRCUIIFEREIICE. FOOT OF SUIlJI.lCI. 

DiAmeter. DiAmeter. DiAmeter. per 1001. Interna.!. ExterDAl. Inside. Outside. 
Inohes. Inohes. Inches. Inches. Pounds. Inches. Inch... -,eel ~ 

fj ---:n ----:405 -m- --:24 ~ ---u7 l4.15 ---n4 

~ 
.36 .04 .08 .42 1.14 1.69 10.50 7.07 

3 .49 .675 .09 .66 1.55 2.12 7.67 6.65 
l~ .62 .84 .10 .84 1.95 2.65 6.13 4.50 
~ .82 1.05 .11 1.12 2.58 3.29 4.63 3.63 

1 1.04 1.315 .13 1.67 3.29 4.13 3.67 2.90 
1 ~ 1.33 1.66 .14 2.24 4.33 5.21 2.76 2.30 
1~ 1.6t 1.9 .14 2.68 6.06 5.96 2.37 2.01 
2 2.06 2.375 .15 3.61 6.49 7.46 1.84 1.61 
2Yo 2.46 2.S75 .20 5.74 7.75 9.03 1.54 1.32 
3 3.06 3.5 .21 7.54 9.63 10.96 1.24 1.09 
3y' 3.66 4. .22 9.00 11.14 12.66 1.07 .95 
4 4.02 4.5 .23 10.66 12.64 14.13 .94 .Si 
4Yo 4.50 5. .24 12.34 14.15 15.70 .84 .76 
fi 5.04 6.66 .25 14.50 15.84 17.47 .75 .62 
6 6.06 6.625 .28 lS.76 19.05 2O.S1 .63 .57 
7 7.02 7.625 .30 23.27 22.06 23.95 .54 .50 
S 7.98 S.625 .32 28.1S 25.07 27.09 .47 .44 
9 9.00 9.625 .34 33.70 28.27 30.43 .42 .39 

10 10.01 10.75 .36 40.06 31.47 33.77 .33 .35 
11 11.00 11.75 .37 45.00 34.55 36.91 .34 .32 
12 12.00 12.75 .37 49.00 37.70 40.05 .32 .30 
13 13.25 14. .37 54.00 41.62 43.98 .29 .27 
14 14.25 15. .37 68.00 44.76 47.12 .27 .25 
15 15.40 16. .28 66.00 48.48 50.26 .25 .24 
16 16.40 17. .30 70.00 51.52 53.41 .23 .23 
17 17.30 IS. .34 75.00 04.41 66.55 .22 .21 

NominAl Interna.! External I Lengt.h No. or Contents of SOC.lETS ON PIPE. 
Inside .lre&. .lre&. Contairung Threads One loo~ Outside 

DiAmeter. I Cnbio 1001. per!neh. in Len~h. DiAmeu.r. Lengt.h. 
Inches. Sq. Inches. Sq. inches. ~ Ga.1Ions. Inches. Tnc~ 
~ -:06 --:12 ~ 27- ---:002 -:00--:81 

~~ .10 .22 1335. IS .002 .78 1.00 
3 .19 .35 751.5 IS .005 .91 1.10 

• .30 .55 472.4 14 .010 1.10 1.31 * .53 .86 270. 14 . .023 1.34 U6 

~~ 1:~ ~:~ 1~:~ na~ :l: ~:gg U~ 
1>2 2.03 2.83 70.65 11 .091 2.28 2.19 
2 3.35 4.43 42.36 11'. .163 2.S1 2.31 
2Yo 4.78 6.49 30.11 8 .255 3.28 2.70 
3 7.33 9.62 19.49 8 .367 4.02 3.00 
3Yo 9.S3 12.66 14.66 8 .500 4.50 3.12 
4 12.73 15.90 11.31 8 .652 6.10 3.12 
4Yo 15.93 19.63 9.03 8 .826 6.53 3.12 
5 19.99 24.29 7.20 8 1.02 6.25 3.70 
6 28.38 34.47 4.98 8 1.46 7.34 3.70 
7 38.73 45.66 3.72 8 2.00 8.34 4.31 
8 50.03 58.42 2.38 8 2.61 9.44 4.66 
9 63.63 73.71 2.26 8 3.30 10.17 5.75 

10 78.83 90.79 1.80 8 4.08 11.50 6.25 
It 95.03 108.43 1.50 8 4.93 
12 113.09 127.67 1.27 8 6.87 13.78 6.25 
13 137.se 153.94 1.04 8 6.89 
14 159.48 176.71 .90 8 8.00 
15 187.04 201.06 .77 8 9.18 
16 211.24 226.98 .68 8 10.44 
17 235.61 254.47 .61 S 11.79 
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MANUFACTURERS' STANDARD 
SPECIFIOA TIONS. 

R. vlsr:o TO FURU","Y 6. 1!I03. 

STRUCTURAL STEEL. 

PROCESS OF MANUFACTURE. 

1. Sted m., '" made by either <h, Open.hearth " Bessemer 
process. 

TESTING AND INSPECTION. 

!. All tests and inspections shall be made lit the place of manufac· 
ture pr ior to shipment. 

TEST PIECE • • 

a. The tensile streneth, limit of elast icity and ductili ty, shall be de-
termined from a Itandud test piece cut from the finished materi;,.!. 
The stand:ml. shape o{ the test piece {or sheared plates shall be as 
shown by the following skelch: 

,.' .' r~!'~' 0 ~al':l!I!.I~?!~~!!'!L~l . ~"i Not lea. tb.a1l9· )( 
.~ , 1 

t r r t . o • f 0 or jAlfout .. 

:~., , K • 1';'&0.-. ; ..... •• _____ .... ···AbouMa:-__ ·_ 

PIec .. to"," ''''" ....... e thic.~ u ,he pa.t ... 

On tC51t cut {rom other material the test piece may be ei ther tbe 
same ILl for sbeared pJatC5, or i t may be planed or turned panallel 
throughout its entire length, and in all cases where poiSible, two op-
po$ite sides of the t est piece shall be the rolled surfaces. T he elon· 
galion shall be measured on an original lengtb of 8 inches, except as 
modi fied in IeCtion 12 par:lg-raph c. Rivet rounds and small bars 
, hall be tested of full size as rolled. 

Tw, '6' pieces shall '" taken from ,~h melt or blow of 
finisbed material, one for tension and one for bending; but in case 
eitheT tCSI develops flaws, Or the tensile teit piece breaks outside of 
the middle third of iu gauged length, it may be discarded aDd 'lnother 
test piece substituted therefor. 
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ANNEALED TEST PIECES. 

4. Material which is to be used without annealing or further trca\_ 
ment shall be tested in the condition in which it comes from the rolls. 
When material is to be annealed or otherwise treated before use, the 
specimen representing such material shall be similarly treated before 
testing. 

MARKIHG. 

6. Every finished piece of steel shan be stamped with the blow Or 

melt number, and steel for pins Sb311 have the blow or melt numkr 
stamped on the ends. R ivet and lacing steel, and small pieces for pin 
plates and stiffeners, may be shipped in bundles securely wired 
together, with the blow or melt number Oil a metal tag attached. 

FINISH. 

6. Finished bars shall be fr~ from inju rious seams, flaws or cracks, 1 
and have a workmanlike finish. 

CHEMICAL PROPERTIES. 

7a. Steel (or Buildings, 
T rain Sheds, 
Highway Bridges and 

$imilar ,tructures. 

76. Steel for 
Railway Bridges. 

} Muim"m Ph"ph",,, ,to p'" <0"', 

} Maximum Phosphorus.08 per ccnt. 

PHYSICAL PROPERTIES. 

S. Structural Steel shall be o( Ihrec grades, RIVET, RAILWA Y i 
BRI DG E and Mr.DIUM. 

RIVET STEEL. 

9. Ultimate strength, 48.000 10 58,000 pounds per square inch. 
Elastic limit, not less than one-half the ultimate strength. 

. 1,400,000 
Percentage of elongatLon, Ultimate strength' 

Bending test, 180 degrees flat on itself, without fracture on outside i 
of bent portion. 
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STEEL. FOR R .... ILW .... y BRIDGES. 

1G. Ultim:lte strength, 65,000 to 66,000 pounds ~r aqu:lre inch. 
Elastic limit, nOlless th:lll one·Julf the ultimate strength. 

Percentage 0"( 01 ' 0"";",, ;[jJiij; 

... 

Bending test, 180 degrees to a diameter equal to thickness of piece 
tested, wIthout (racture on outside of bent portion. 

MEDIUM STEEL. 

I t. Ultimate strength, 60,000 to 7G,000 pounds per square inch. 
Elastic limit, not less thun one·half the ultimate strength. 

. 1,400,000 
l'erecntage of elongatIOn, Uldmate strength' 

Bending test, 180 degrees to a diameter equal to thickness of pie.:e 
tested, without fracture on outside of bent portion. 

MODIFIC .... TIONS IN ELONG .... TION FOR THtN .... ND 
THICK M .... TERI .... L. 

12. For material less than h inch, and more than i inch in thick· 
ness, the following modifications shall be made in the requirements 
for elongation: 

fl. :1'or each increase of ; inch in thickness above i incb, a deduc
tion of I per cent. shall be made from the specified elongation, except 
that the minimum elongation shall be 20 per cent. for eye·bar mate· 
rial and 18 ~r cent. for other structural material. 

6. 110r each decre:lSC of I~ inch in thickness below h inch, a de· 
d\lction of 2t per cent. shall be made from the specified elongation. 

r. In rounds of t inch or less in diameter, the elongation shall be 
measured in a length equ:l1 to eight times the diameter of se.:tion 
tested. 

do I'or pins made from any of the before·mentioned grades of 
steel, the required elongation shall be 5 per cent. less than that speci· 
fied for each grade, as determined on a test piece, the center of which 
shall be one inch from tI,e surra~"<= of the bar. 

V .... RI .... TION IN W EIGHT. 

13. The variation in cross·section or weight of more than 21 per 
cent. from that specified will be suffiCient cause for rejection, except 
in the case of sheared plates which will be coveted by the following 
permissible variations: 
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a. Plates t2t pounds per square root or heavier, up to 100 inches 
wide, when ordered \0 weight, $hall not average more than 2t per 
cellt. varialion above or ill per cent. below the theoretical weight. 
Wben 100 inchC$ wLde and over, Ii per cent. above or 6 per cent. below 

the theoretical wei~ht. 
p. Plates under t2t pounds per square foot when ordered to weight, 

shall not average a iircatcr variation than the following: 
Up to 75 inches wide, ill per cent. nbove or 2! per cent. below the 

theoretical weight. 75 inches wide up to 100 inches wide, Ii per cent. 
above or 3 per cenl. below the theoretical weigh!. When 100 inches 
wide an<l over, 10 per cent. above or 3 per cenl. below the theoretical 
weight . 

~. For all plates ordered to gange, there will be permiued an 
average excess of weight over thaI corresponding to the dimcnsiolls 
on the order equal in amount to that specified in the {ollowing table: 

TABLE OF ALLOWANCES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WREN 

ORDERED TO GAUGE. 
PLATES WILL BE COHSIDERED UP TO GAUGE tF MEASURING NOT 

OVER 1h INCH LESS THAH THE ORDERED GAUGE. 
THE WEIGHT OF 1 CUBIC IN CH OF ROLLED STEEL IS ASSUMED 

TO BE 0 .2833 POUND. 

PUTt!S i" AND OV";R IN T IIICKNt!SS. 
~ 

melle 0' "Im. or 'UTI. 
"UL V, \0 7S ia<m 7S It 100 I ...... 0..100 \0 11.5 I .... D ... 11.5 II .... ,"'- .... , .... , .... eool. "' .. , 
t 

10 .. !8 .. 
8 12 16 .. 
7 10 16 J7 , 8 10 13 • 7 9 12 ,', 'I '! 81 11 

Over i , • 8 10 
31 5 '1 9 

i'1.ATFS UNUf:K i" I N TmCKNf:SS. 

mclJlS! 0' 'UTI. 
trtJ!'I 0' PlJ.TL 

""- V, \0 50 10 .... 5(1 It 70 loc_ o,. .. 70 la<Mo. .... , .... , .... , 
I up 10 If 10 J5 20 
I . .. 

'i' 8! 121 J7 
f . .. 7 10 15 
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STRUOTURAL OAST IRON. 
1. Ellccpt when ehilted iron is specified, all castings shall be tough 

gray iron, free from injurious cold-shuts 0. blow-holes, true to po.ttem, 
and of • workmanlike finish. Sample pieees, one inch ~uare, cast 
(rom the same Ileat of metal in sand moulds, shall be eapable of sus· 
taining on a dear lpan of. feet 8 inches,. centr:li 1000d of 600 pounds 
when tested in the rough bar. 

BPECIAL OPEN-HE.A:aTH PLATE AND 
RIVET STEEL. 

TESTING AND INSPECTION. 

1. Alllests and inspect ions shall be made at the place of manufac
lure I,r;o. 10 shipment. 

TEST PIECES. 

2. The tensile .trength, limit of elasticily and ductility,lhall be de
termined from a standard lest piece cut from the finished material. 
The standard shape of the ttllt piece for sheared platet shall be u 
shown by the followiug sketch: 

On tests cut from other material the test piece may be eithe. the 
lame as for sheared plates, or it may be planed or turned pnrallel 
throughout its entire length, snd in all eases where possible, two op
posite sidtll of the test piece shall be the Tolled surfaces. The elon· 
ption shall be measured on an original length of 8 inches, except ... 
modified in lei:tion 12 para.craph (. Rivet rounds and small ban 
sh.all he tested of {ull size U TOUed. 

Four test pieees shall be taken from each melt of finished material, 
two (0. tension and two for bending; but in cue either lest develops 
flaW$, or the tensile tat piece breaks outside of the middle third of 
its gallged length, it may be disouded and another t:st piece lubst i· 
tuted therefor. 
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ANNEALED TEST PIECES. 

3. Material which is to be used without annealing or further treat. 
men! shall be tested in the condition in which it comes from the to!b. 
When material is to be annealed or otherwise treated before use, the 
specimen representing such malerial shall be similarly treated before 
testing. 

MARKING. 

4. Every finished piece of steel shall be stamped with the melt n Um. 
ber. Rivet steel may be shipped in bundles securely wired together, 
with the melt number on a metal tag attached. 

FINISH. 

6. All plates shall be free from injurioas surface defects and ha,'c 
a workmanlike finish. 

CHEMICAL PROPERTIES. 

6.>'. Flange or Boiler 
Steel. 

6b. E~lra Soft and 
Fire BOll; Steel. 

I Maximum PhosphoTUS .06 per cent. 

f .. Sulphur .Q..I, 

! " Phosphorus .Ot 
r .. Sulphur .().l " 

PHYSICAL PROPERTIES. 

7. Special Open·hearth Plate and Rivet Steel shall be of three 
grades. EXTRA SoFT. FIRE Box and FLANGE or BOilE R STEEL. 

EXTRA 80fT STEEL. 

S. Ultimate strength, ~,OOO to 55,000 pounds per square inch. 
Elastic limit, not less than one·half the ultima te strength. 
Elougation, 28 per cent. 
Cold and Quench bends, 180 degrees flat on itself, without fracture 

on outside o f bent portion. 

FIRE BOX STEEL. 

II. Ultimate strength, 52,000 to 62,000 pounds per squ:ue inch. 
Elastic limit, not less than one·half the ultimate strength. 

Elongation, 26 per cent. 
Cold and Quench bends, 180 degrees flat on itself, without fracture 

ou outside of bent portion. 
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F~NQE OR BOILER STEEL. 

10. Ultimate strength, 55,000 to 65,000 pound. per square inch. 
l-:Ia!itic lim;t, not less than one-half the ultimate strength. 
Elunption, 25 per cent. 

303 

Cold and Quench bends,l80 degrea Allot on iltc:lf, without fractnre 
on outside of bent portion. 

BOILER RIVET STEEL. 

11. Steel for boiler rivets shal l be made of the extra soft grade 
.pedroed in paragraph No. 8. 

M001FlCATIONS IN ELONGATION FOR THIN ANO 

THICK MATERIAL. 

12. For materia.! less than I, inch, and more than J inch in thick· 
ness, the following modifications shall be made in the requirements 
for dong!l.tion: 

D. For each increase of t inch in thickness llhove ! inch, a dedue· 
tion of t per cent. shall be made from the specified elongation. 

6. For c!l.ch decrease of -I, inch iu thickness below fr inch, a de· 
duction of I!t per cent. shall be made from the specified elongation. 

c. In rounds or t inch or less in diameter, the elongation shall be 
measured in a length equal to eight times the diameter of section 
tested. 

VARIATION IN WEIGHT. 

13. The VMIllIIOl1 ill (rO$s·section or weight of more than 21 per 
cent. from thllt specified will be sufficient cause for rejection, except 

.in the ease of she-ared plates which will be covered by the following 
permissible varilltions: 

D. Plates Il!l pounds per square foot or heavier, up to 100 inches 
... ide, when ordered to weight, shall not average more Ihan I!t per 
cenl. variation above or 21 per cenl. below the theoretical weighl. 
When 100 inches wide and over, 5 per cent. above or 5 per cent. 
below the theoretical weight. 
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•• Plates under 12t pounds per square fool, when ordered to 
weight, shall not average a greater variation than the following : 

Up to 75 inches wide, 21 per cent. above or 2t per cent. below 
the theoretical weight. 75 inches wide up \0 t OO inches wide, 5 per 
cent. above or 3 per cent. below the theoretical weigh!. When 100 
inches wide and over, 10 per cent. above or 3 per cent. below the 
theoretical weight. 

l". For all plates ordered to gauge there will be permitted an ave r· 
age excn$ of weight over that rorresponding to the dimensions on 
the order equal in alDount to that spe<:ified in the following table: 

TABLE OF ALLOWANCES FOR OVERWEIGHT 
FOR RECTANGULAR PLATES WHEN 

ORDERED TO GAUGE. 

PLATES WILL BE CONSIDER ED UP TO GAUGE IF MEASURIN G NOT 
OVER ;-l, INCH LlLsa THAN THE ORDERED GAUGE. 

THE WEIGHT or ONE CUBIC INCH OF ROLLEO STEEL IS ASSUMED 
TO BE 0.2833 POUND. 

PLATES i " AND OVF.R IN TmCKNESS. 

mClnss OP 'l'IDl'l OP PUn. 

M' U, 10 7S I..w. 7StotoOhoMl. 0" .. 100 10 liS 1111. hor liS , ....... "' .. '" ." • .0." ,.,. Oo~~ .. ,," 
t 

10 I' 18 .. 
8 I' 16 .. 
7 10 I. 17 
6 8 10 I' 5 7 , I' h '1 61 81 \I 

Over f • 6 8 10 
'1 6 61 , 

PLATF-S UNDER i" HI TlllCKNI!.SS. 

mClJISII OP 'LlTl. 
'l'JDTI or ,un. 

1"'- U, Io5tI~ $0 1070 I.no.. 0... 70 I~<hoo. ..... .. ... .. ... 
* up 1(1 h 10 !6 " 1\ " h 81 121 17 
h " I 7 10 I' 
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WOODEN BEAMS AND COLUMNS. 
The results of a series of studies of wooden beIlms and columns of 

various kinds of American timber are contained in the Proceedings of 
the Fifth Annual Con'·ention of the Asaociation of Railw~y Superin· 
tendents of Bridges and Buildings, October, 1895, at which the Com· 
mittee on Strength of Ilridge ~nd Treslle Timbers presented a report, 
portions of which have been u$Cd in preparing certain of the tablCl 
on the follo"4ing pages, but:l.l noted thereon the arrangement and 
values in many C2SCS ll:l.ve been modified by later information from 
... arious $Ources. 

The publications of the Forestry Divi.ion of the United States De· 
partment of A(:Ticultllre, Bulletins Nos. 8 and 12, nnd Circular No. 15, 
contain reporl$ of tesl$ of American woods, and deductions drawn 
therefrom. Extracts and tables from these reporl$ are given on the 
following pages. 

The tables of we loads ror wooden beams and tables of strength 
of wooden columns gi ... en on the following pages have been lpecialty 
calculated for this book, using the information regarding the proper_ 
tiel of the various species contained in the reporu above referred to, 
as modified in $Ome cases by later data. 

E XPI.ASATtOS or Till!. TABLES or SArE LoAI)s IS Pousos, UrH
.-oRMLV DISTRIBUTED .-oJ. RI!.CTANGUl.Aa W OODE:t BEAliS 

ON!!. I NCH THICK , PAGES 3&l TO 869 INCLU$IVY.. 

Gmu,,'. 

For convenience in use, three of these table:! have been prepared, 
from which the safe 10ll(b of the various spedes can be obtained, 
either directly or by proportion IU stated in the footnotes. 

The values given in the tables are the safe loads in pounds uni· 
formly distributed, including the weight of tbe beam itsctr, for rectan· 
gular beams one inch thick for.pans from four to (orty feet and ror 
depths from four to twenty·follr inches. The We load {or a beam of 
any Ihicknesa may be found by multiplying the values given in Ihe 
tables by the tbickness of the beam in inchC$.. 

The last column of eacb of the three Tables of Safe I...oads for Rec· 
tangular Wooden Beam. gives a coefficient of deflection, by means of 
which the deflection for any beam may be obtained, corresponding to 
the given span and safe load, by dividing Ihe coefficient by the depth 
of the beam in inches, which will give approximately the deflection 
in inches under the given conditions. 
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Tn each table the deAe<:tioJl <»efficient is gi,·cn for only one species 
of wood, as shown, but the deHections for olher species may he olr 
lamed from these by proportion lIS explained hereafter. 

For the reason that wood has no well-defined limit or modulus of 
elasticity the deflections ohtaiued by the use of the coefficients arc 
only approximate and will \'ary, according to the moisture content of 
the wood and the character of the loading. The deflections thus ob. 
tainc-:\ arc, tbcrdore, useful onlyas a general indication of the amOUnt 

of bending 10 be expected under the gi,'cn conditions and are nol 
exact as in the C3.'lC of materials like steel, whiCh has a well·defined 
limit and modulus of elasticity.· 

The !i.:lfe loads for other srecies of woods Ihan those slaled in the 
lle:ul.inl,>'S of the tables may be obtained from those gi\'~n, by direct 
proportion, dependent upon the ratio of their allowable unit stress as 
compared with that for wbich tbe table is figured, as stated ill tbe foot
notes at the oottoru of tbe tables . 

. • Non._" A Una. of ,wo, und .... llh" aL 'he Colle", or Forestry al Cornel! 
Un!v~ily , _"'. 10 demOnILTflLe,hat •• • ! ..... ;n conir..",u. wood, .. definile elallic 
limi. ror ."Y lO'rticular piece can t.e ulily .hown, and. thaI i, CO>odd.,. wjth Ibe 
thOOO'elieally calcula'ed .I"",,;c limit upon ,h. b .... of compr .... ioo , ..... and ,h." 
'PI,lic'LioD, acc<>rdioac 10 Nee!y'. roo,mnl ..... 

EXPI.ANATIOS Of "\I~ TAl!l.~ Of SAn.: LOADS fOR REcrANGUl.AR 

IlI<AMS 01' \VtLIT" PIN", CEDAR, SI'RUCK OR 

EASTERN FIR. 

Tbe valu¢:\; (or the various species of woods, which are included in 
this table are calculated for Iln allowable fibre stress, for neIure, of 
700 pounds per square inch. 

The defiection coefficients arc given (or white pine, and are ba.>ed 
upon a modulus of elasticity of 1 000 000 pounds per square inch. 

The lower dotted line crossing the table indicates the limits of spans 
for which the deflection will eKeeed,.1-o- of the span for the kind of 
wood for which the deHectioll coefficient is givcn. f'oT spans below 
the line the $afe loads given ;lIlhe tabltl5 will produce a deflection 
greater than .,"1-0" of the span, while those above the line will produce 
less than this, wbich is the L1$uallimit of deRedion in order to prevent 
cracking of plastered ceilings. Similarly, the upper dotted line indio 
cates the limit of deBet:tion for the kind of wood (or which the deBet:· 
tion coefficient is giveu, corresponding to a modulus of elasticity of 
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600 000 pounds per square inch, which should be eonsidered in ~s 
where the deflection should be more closely limited. 

T he coeffident$ of deflection fat Cedar corresponding to moduli of 
100000 and $0000 may be obtained by muhi l'lying those of the 
table hyJ,lland ';,'1. respectively, Ilnd for Spruce and Ell$tc rn :Fir cor· 
responding to moduli of t 200 000 and 600 000 by muitilllying those of 
the table by t and t respectively. 

The full ,;ig·ug line in the table gives the limiu of the we loads 
corresponding to the allowable lihenring stress along the neulTal. u is 
of the beam. The safe load. aoove the line. which are based upon 
the ulrerne fibre strains, will produce shearing stresses along the 
a,is or with the grain in ncess of that allowable. WhICh, in tbe ca;;e 

of WhIte Pine alld the other woods of this ublc, is 100 pounds per 
square inch. 

The posit ion of tbis line, which indicates the limit of we lOIlds for 
shearing along the neutral nis, WIIS determined I>y the aid of the 
following (QTmula; 

in which 

W = uJe load in pounds uniformly disttil>uted. 
d = depth of beam in inches. 
b = breadth of be3.m in inches . 
• = allowable sbear in the direction of the grain in pounds per 

squnre inch. 

EXI'LA~ATtOS Oil TIlIt TAIII.1t 01' SAl'll: LOA DS FO~ R I((:TASGULAR 

UI':A}IS 01' SUOIlT.LILAI' YELLOW PINK, 

The table is calculated for an alluwable fibre st ress. for fluure, of 
1000 pounds per square inch. 

The deflection coefficients are figured for a modulus of elast icity of 
I !OIl 000 pounds per square inch, but may be uied lor Olber moduli, 
.ner obtaining the oonC!lponding coefficient$ by prollOrtion as hereto
fore explained. 

The lower dotted line IlCtOSS the table indicates the limits of spans 
for which the sale load will produce dencetions greate r than liT of 
the length of the beam. Value. .oo,·e the line will gh'e leu deflec· 
tion than this, and those below will giye greater, based on a moduhl$ 



... CAMBRIA STJlEL . 

of 1200 000 pound. per square inch. Similarly, the upper dotted line 
indicates the limit of deflection corresponding to a. Illodulus of tlu
tidly of 600 000 pounds per square inch. 

The fu ll tig·ug line across the table mdicates the limiting spans 
and loads baicd on the a1lo .... able intensity of shearing strCiS aJong 
the neulral axis of the beam. The values above the full ~ig.ug 

line correspond 10 shearing stresses gnat,:r than the allowable stress 
in the direttion of the grain for Short· leaf Yellow I'ine, while those 
below the iinecorre5]lOnd to Ihearingst r_ less than that allowabl~ 
which, in Ibis case, i. :WUllled to be 100 poundll per Iqu:ue inch. 

EXPLASAT IOS 01' TAIU.s 01' SAY!!. LoADS rolt RKCTASCULA ll 

BEAMS 0 1' WIIIT .. OAK AN D LONG-LU I' YELLOW PINK.. 

Tbis table is computed fo r an aUowable fibre stresa of t 200 pounds 
per square inch, for flexure, and Ihedcflection coefficicnll uecalculated 
for n mooulus of elllliticity of t 500000 pounds per sqU:LfC inch. 

The limit for a dellcction of 'It. of the span .s indica.ted by tbe 
lower dotted zig-laG" line on the tables, the values below which co •. 
respond 10 dellcctions grcater than, and those above to defiectiolls less 
tllan , the limiting dellections. The upper dotted lig·.w.g line .imilady 
indicates Ihe limits of ddlection for a modulus of elasticity or ThO 000 
IlOunds per square inch. 

The lower fun lilit·zag line indicates the limit of allowable shearing 
$t~ along the &:lis corresponding 10 the allowable intensity, for 
Yellow Pine, of 150 )lOunds per squ;I.I'e inch. 

Similarly, the upper full ,ig·zag line indicates the limi l$ (or shear· 
ing a long tbe allis (or White Oak Jnsed on lLII allowable intensity of 
200 poundi per square inch. 

BEARING AT POINTS OF SUPPORT. 

Care should be laken in designing to provide sufficient bearing at 
the points of support SO that the allowable intensity of compression 
Il(fO$II the grain, as given ill the I.:lbl~ on pages 861 Ilf\d 863, is not 
exceeded. 

This may be obtnined, where necessary, by the use of corbels or 
bearing plates of ha.der wood ur.u.ged to as to give a large bearing 
uca against the softer hNlIl. 



CAJIIBRIA. STEEL. ". 
The (ollo ... ing slalements .~ made in Bulletin ~o. 12. U. S. De-

jll'rtment of Agncuhu~. Divi~ion of }-"oreslry' 

RECOMMENDED PRAOTICE. 
" Since Ihe strength of tin\ber varies very greatly ."ith the moj~ture 

contenlS (see Bulletin 8 of the Foreslry Division). the economical 
designing of such siructures will necessitate their being sel_rated into 
!:roup' according to the nla.o;imum moiuu~ contenll III Uie. 

MOISTURE OLASSIFICATION. 
"Clau A (moilltu~contenlS.18 pcr cenl. )~';tructures freely exposed 

to the weather. such aJS railway trestles. uncoveud bridges. etc . 
.. Clus B (moisture contenls.15 percent.)--Structures ulldco oof but 

wilhoul side sheItcr, freely c.o;poseU to outside air, bllt protected from 
r.in, such as roof trllS$CS of open shops and sheds, covered bridges over 
IlTe.ms. etc . 

.. CI~ C (moisture contents, 12 per cenL)---&ruclu~5 in hllildings 
unheated, hut morc or Ic:u protected from outside . ir, such as roof 
tru$5el of baros, enclosed sbops and sheds, etc . 

.. Clus 0 (moisture contents, 10 per centl-Struc:tures in bIIildings 
.1 all times protected from the outside .ir, eate<! III the ",inter, 511<:h 
as roof t ruS$CS in houses. halls, churches, etc. 

H For long.leaf pine add to all the values given in the tablci , e.o;ccpt 
those fo r moduli of elasticity, tCllsion and shearing, for CI.III B. 15 per 
cent.; for c:.:1~ C, 400 per cent.; and {or Class 0,55 per cent. For the 
othcr species add 10 these values, for Class B, 8 per cent.; for Class C, 
18 per oent., and for Class 0, 2S per cent" . 

Bued upon the .boye classi6ution of $lmctufCl, the 111'0 follo .. ·;ng 

tables have been figurtd to facilitate calculationsohllowable load3 ror 

wooden beams and columns. 

PROPORTION OF THE VALUES GIVEN IN THE "TABLES 
OF SAFE LOADS FOR WOODEN BEAMS," I>AG~ 8M 

TO 369 INCLUSIVE. TO BE USED I N ORDER TO 
OBTAIN THE SAFE LOADS FOR TilE VARI-

OUS CLASSES OF STRUCTURES RE-
FERRED TO ABOVE. - l oUt .. PIM. ", ..... 

Class A '" 1.00 1.00 
Class B _::: ::::::: ::::::::: :::::. __ 1.16 I." I ~ C_ ... '_.'_ .. _".'.' ... __ ..... 1.40 1.18 

D .•.... _ ••. __ ••. .•.. _._._ .... I." I." 
........ 



"'0 CAlIlBBI A STEEL. 

SAFETY FACTORS TO nE APPLIED TO TilE VALUES 
GIVEN IN THE TABLE OF "STRENGTH OF SOLID 

WOODEN COLUMNS," PAGES 810 AND 871. IN 
ORDER TO OBTAIN TilE SAFE I.CADS FOR 

TilE VARIOUS CLASSES OF STRUCTURES 
REFtRRED TO AIlO"!::' 

- -- , ....... ,,-
Class A ...•........ . ............... 0.20 ... 
Class B ..........•..•.•........• • .. 0." 0.22 
Class C ............................ 0." .14 
CI .. D .•• .. •.••.....• • ..... . •. •• .. .81 0." 

SPEOIFIO OR A VITY AND WEIG HT PER F OOT 
FOR VARIOUS KmDS OF TIMBER. 

- 't'upl,.. ~dpl,.. ..... or WooL 
Gra,Ul· c.blo hot. "" .... '-

----
\\' hite Oak ..•..• . ................... 0.80 "9.~ .fo.16 
'''hite Pine . .•.............. . ........ 0." 23.'" U S 
Southern Long·leaf or Georgia Yellow 

Pine ..•........... . ...••.. ,' ••.... 0.61 .... M7 
Douglas l~i r ....• . ... .......... ...... 051 81.81 2. " 
Short·leaf Yellow i'ine ............... O.IH 81.84 ' " Red I'ine 1Norway Pine) ............. 050 31.21 ' .01 
Sr,ruce an Eastern t'i r .......• .• ..... G.40 ".97 ' .Ol 
I emlock ..••••.........•...... • ..... G.40 14.97 ' .Ol 
~reu ....•...... . ................. 0 .• 6 23.'" ,." 

ar .............................. 0.81 23.tO to, 
Chestnut ............................ 0.66 .1.20 8.43 
Californin Redwood . . ................ 0." 2.4.111 2.01 
California Spruce ..............•..... 0 .• 0 ".S? ' .Ol 

The specific gnvities and welghu given above are the averages of 
a large number of determinations by various authorities, for wood. 
containing leu than 15 per cent. of moisture or such III are commtr· 
cially known u dry timber. The weights of green "' un~:I$()ncd 

woods will be from 20 to . O l ief celli. greater than those given [nthe 
above tablt. 

-



CAltBRIA. STEEL. "" 
~ SAFE UNIT STRESSES FOR TIMBER. • 

ROCOMMRXDRI> IS BUI. LETIX No. 12, U. S. DKPARTMRST 01' 
, 

AGRI CU l.TURE.. 

DI ... hlloli of' " ·ore .Ur.,.. 
Sare Unit Stresses at 18~ Moisture. 

'1 11 l i'l Ji l l n i~ nIt 11 ~ ...... 'l 
,I 

jl ':.1 
ti 

,I 
s· n t! 1"' !l •• ::::!!<: -= ... lobo. t.k ... ... ------

LonJ. leaf Pine ( I'i n"" 

"" pa uSlriS) D ....... . 120000 I" 1000 '" 12000 12. 
Short·iellf Pine (I'inul 

"" I ecbinata) D .. ...... . 1000 600000 I'" 'IS 9000 100 
White Pine (Pinus stn)-

700
1 

bas) ...... . ......... 880 .3OQOO 100 "7 7000 " ~orway Pine (Pinus res· 
7001 inosa) .............. 1000 ""'" .... '" .... .... 

Colorado I'ine (Pinus 
IKmderosa) ......... 880 ·(4(000 .... "" 100 .... .... 

Dou(:11lS Fir (Pseudot. 
1880 luga do",glui.) ...... 6OOOIlO .... 880 '" .... .... 

Redwood (Sequoia sem· 
pervirens) ......... . "".(0 t- .... "" 115 . ... .... 

Red Cedar (Juniperus 
virGiniana) .......... 1000 ""'" .... 700 ... .... .... 

B:&ld Cypress (Taxodium 
distich",m) D 1000 "0000 ttO '" 12. 0000 00 

White Oak (Quercus..!!!! 
. ~l~) D .......... .. . t 660000 1.25 800 -"'110000 

--"'" helOT TSar ely. • • • • • • 5 2 - 1 - ' 3 I • 
The values marked" D" were obtained from experiments made by 

the Foreslry Division. The other values were obtained from vuious 
sources, chiefly the tOth Census Re~rt. b",t so modified as to Give 
results comparable "';Ih Forestry Division values. To srrive at true 
average va\",es of strength multIply 5:lfe loads by factor of safety gi"en 
in each column. The values for re5ilien«: and tensile strenr,hare the 
ultimate values. The former is practically never used in esigning. 
The laCIer is II. facto r impossible to develop in practice, since the pie<:e 
will alway. fail in some other way. usually by shearing. 

T he crushing strength acros, the grain in above is based "'pon • 
a ushing of 8 per cent. of the crou ae.:tional height of the piece . 

• ThD "Ill .... 10 eenalDly too I ...... t .... .. ...... 11._E ... 

IL 
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A VERA GE ULTIMATE BREAKING UNIT 

Whi •• Oak ..••• • ••• • •• . •... 
White Pine •..•........••••• 
Soutbern i.onr·l<af <>r Cecq;ia Yellow Pine. 
00u&1.q Fi •••.•• • •• 
Sh .... ·leaf Y.lI .... Pine .• 
RN PinejNorway Pine) 
Spn><:e an Ent..,.n", • 
Hemlock ..•.•..•. 
C;yprao .•••••• 
Cedar ..•••.. 
Chestnut ... . . . 
Calif"",,,, Red .. ~. 
California Spruce •• 

T e" . I .. ... 

1'000 
'000 

,.000 
6000 
9000 
6000 
6000 
6000 
6000 
,000 
8 000 
,000 

2000 
'00 
600 
ISOO' 
.00 
'00 

A VERAGE SAFE ALLOWABLE WORKING UNIT 

lind of lbl"",. 

Whi •• O.k ... 
Wbi •• Pine . ••••••.••••.•.• 
50<1,11.". Long.l.ar .... C.<>r¥la Yellow P ine 
Ooua; .... )';... • •.•.•.• . ••.. 
Short.l""r Y.llow Pin •.. 
Rod Pine (Norway Pine). 
Spruee..,J t;".'ern )'; •. . 
HemLock.. . .•.•. 
~ ....... . 
c'-ui,;,.- : .- .- .- : : 
C.I;["..., ... Redwood . . 
California. S_ ••.. 

,& ,~ 

>200 200 
l~gg .0 

60 
800 

'00' 900 
600 .0 
800 .0 
600 
600 
'00 
8. 0 
,00 

The ab<>ve ,.bk •• '" bo.....:! "" ' hOH recommended by tho commi""" .... 
intenden,. of Jlridges and Bu<ldinp at ,heir . -.... h AM ... a ' COIl""o'ion ia Oc, • • 
from varioua """,re ... 



CAMBRIA STEEL. ". 
I 

STRESSES, IN POU NDS PER SQUARE INOR. 

Cornp ..... hm. Trann" ...... . Shearing. 

"'ilk Grili. 

l ...... G~ h_'i .. b lolu of Yilk ,-
CoI ..... troder - IIaaUtiIl' '''''' , ... 

bd. .... ioc. 15 D;'" 

---
7000 .000 2000 7000 800 4000 
8800 .. 00 700 4000 400 2000 
7000 .000 1400 7000 800 '000 
'700 4800 800 .000 .00 

4000 8000 4800 '000 8000 400 
.000 4000 800 '000 '3000 8000 4000 b88 4000 400 

'&000 4000 "00 "0 2800 
4000 700 .000 '400 'il5oo 8800 31500 b88 4000 
4000 '000 800 2000 
4000 800 4800 400 

· . ... 4000 . . '000 . .. · .. 

STRESSES, IN POUNDS PER SQUARE INOH. 

COlDl·n .. lon. Tran .v .. r~ .. . Sb "I\rlng. 

"ilkG~ 

l ..... Grili. 
hln ... ' il", ..... olu of "ilk ,-.- lIa\lei1l. G,..;" GtW.. 

lM. ~. Col ..... tr~4er 
IS Dia.lnc. ---

"~ fi ... .~. ,~ ,,.. .~. .~. 

---
1400 ' 000 '00 >200 780000 200 '000 
H OO 700 200 l~gg .00000 ' 00 .00 
H OO ' 000 .. 0 780000 "0 12150 
H OO 900 200 800 A&8888 '"0 'ioOO >200 800 2'0 ' 000 '00 
' 000 800 200 800 15615000 '700 >200 800 200 700 800000 .00 

· iOoo 800 "0 800 •• 0000 100 600 
800 200 800 "0000 '400 HOO 700 200 700 "0000 100 
800 2.0 800 .00000 "0 .00 

· ... . 800 "0 780 3 150000 '00 · .. ..... 800 . .. 800 800000 . ... · .. 
" S. ... ngth of Bridge and T, .. ,le Timben" of 'he Au oci. "on of Railway S0J:" 
18'Xo, bu, ,h. arran,.men' and vato .. in many c .... . '" now modified by I • • ", ~,a 

... 



36. CAMllRIA STEEL. 

SAFE LOAD IN POUNDS 

FOR REOTANGULAR 

OF WHITE PINE, OEDAR 

AUow~b\o lib", 01..,.. 700,..,.,00' pe,oq ....... ll>Cb. s..r"'yfaet<><1I. 

~ I :iPih °
1 

(U.R~ ... , ... hes. 3';:!'-i11: 
':~ 3:1 :.~: I: 15: I:~I : : : ~: ~ 

:; ~~'1 ~ tm: .;:.6.:!. 9'.I6j 1::!liO 1556 1882 Z!-W !!m9:»19 .63 
6 'm 4671 ~ ~ 1U:;O 1 1~\Jti Illiro 1867 2191 2M! .78 
7 "i'ill': .••• .coo rtl4 -iiil:..~ •• }.t.t! •• 1M.! 11000 I~ 2178 1.00 
8 156" :!-I3: 300, (76 622~ 788 \17'1 um .. 1400 I IGl3I~ I .M 
9 ISS Zl6t ~!! ; 423 65S 700 &;4 ll)j~ :. !~~t , 1400 11&9-l DO 

10 1!l.I 1M 280: 881 498 roo 178 9-11 11~ : 1314 1m 2..10 
II 113 ~~ 2M 'rH~ 0&:>3 5<3 707 MIl IOI8 I'·iilil·t!~ 2.51 
12 tOO)", 23!1 818: (] ro:; &is 7'81 !l33 109:; 12'ro 3.02 
13 A;; 100 21{> 2\Q .~: 48..\ &l8 7"...1 862 IOU 1173 3.M 
\4 8') 189 200 m 856: 450 6:i6 I5n 810 1m l® 4,12 

15 gJ ISO!! 2M 332 ·-4-~-L~!! .... 627 747 8'16 1016 U 3 
16 73;;: }',,', 23S 811 3')1 ~ . 58~ iOO 821 'lI53 5.38 
17 73 114 1M 224 200 87l 01$ : MI &.'i9 773 8'11 6.07 
18 119 108 1M 21 277 3IiO <t32 '"121"; 622 730 8 17 6.1Il 
19 6:i:02 147 '101 262 332 <tOO ('Xi: 589 OO:! SOZ 7.M 

" ~ 
." 

" ~ 
'" " " " " " 

97 110 191 219 
\13 133 182 2:)7 
88 lZ1 173 2211 

'" .. 
"" & 12'2 166 21 274 

117 1~ 207 X3 

112 152 100 25'.1 
10f'! U7 191 242 
101 ttl I~ 2'l3 
100 ISIS 178 n,} 

'¥I 131 rn 217 

\13 lZ1 1& 210 
90 123 161 :m 
88 llt 1M 197 
& 1Ili 

"~I '" '" '" 
146 18..\ 
142 180 

... 
'" 3M .. 
3"!1 

'" '" ." 

"" ,., 
31 1 376 
m 86'.! 
288 "349 

m "" 
'" '" 2:fl 311 
251 ro& 
213 291 

"" '" '" Tn 222 2(;9 

..... : 
r.oo : 6:.7 762 
r.:I3 ~-ii0.6 ':" i26 
til» 697 : 693 
0&87 :>72 "(& 
(1;7 M8 $; 

'" '" 415 

' 00 

'" m 

'" "" "" '" .. 

'" "" .. , 
'" .~ 
'" '" '" '" '" ,,. 

'" ... 
'" '" '" ... 
m 
47~ 

'" ... 
'" 

." ,.~ 

10.16 
II.H 
l z.IO 

1~,13 

11.20 
lli.31 
16.16 
17.G6 

18.90 
:xI.IS 

"'" ".~ 

21.28 

"a 



CAMBRIA STEEL. '" 
UNIFORMLY DISTRIBUTED 

BEAMS ONE INCH TBIOK 

AND SPRUCE OR EASTERN FIR. 

Modulut or ",pIn'" (200 pound> p<' "QualC inch. 

N ... tare \.,..d - Sofe load (rom ",Wc X N ~ 
.'" ae,.". 

'''' Depth of n ea lu In Ilichell. ,. , ... ,. 2. .. 22 2" 2. V 

, l.m 

" 2.10 
n 2.M 

" ,-'" 
" 8.M 

" 02 

" . 0:\ 

" '" " .m 
" 

,., 
" '.M 
~ 8.10 

" .. " 
~ 10.16 
~ "" 1915 11.11 

" 1714 "" 12.10 

" 1615 "'" 13.13 

'" '''' "" 11.~ 

~ "" W" 15.SI 
~ "" "." lGAG 

" 1419 "" 17.00 ., , "" 1B.90 

" 11~~ ~.IS 

" "'" '"'" ~ 13-->8 2'2.87 
M 711 1318 U." 

" "" "" 
.., 25.73 

" "" "" '" 27.22 

" M' '" ~, m 28.75 

'" .. '" ... "" SO.3'2 

" 'W '" ". ... 31.91 .. "" '" 7~8 OM '" 1I'lO ~.ro 
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"6 OAMBRIA STEEL. 

SAFE LOADS IN POUNDS 
FOR REOTANGULAR 

/ OF SHQRT·LEAF 

AUM • • b!~ rob<e ........ l222, pouDll.pe. oqua.e Inch. s..r .. y facto< G. 

S>.f. InaJ. fo, <>Ih., oaret), ("",on rna)' be oll .... l ... d _. foll_.: 

s,u. Depth 0..- Den ... 11\ ."ChCH. DIll .... . -- ...... , 
"" 4 ] ' 617 e 0 10 11 12 13 14 V 

---------------- --- -
J.. 4\ IJ)I 1(0) 1361 1718 '2ZlO Z1i8 3361 «100 ~(l9.1 MH • .(Q 

!> ~ ~·~iilM.l:1422 1800 2Z.!2 2G8'.l Ir..Ul SO::;6 (3.'j6 .63 
6 "1-x;; 463 6671 ",,~!1§P(,OO': 1&J2 2':!1l 2(.67 8\);1 SG:lO \10 
; ~"s-:;,-: 1'>71 77S 10161 UI6 n[,ij7i 19'21 22'l6 26S3 Sill L23 
80- =: SI1"'W3: 681 SS9 II::'; I~ ii'i;i;i"I-ai03: 2347 l!'i22 1 00 

9 196
1

l!O!l .j.IIL~. 7001' '''" I'l"~"' 1491 1'nS '~: .2.':9. 2m 
10 178, 278 ~ :;.II:.!~l . 900 lilt lMI 11'00 1878 ZI78 2.00 
II IG:.!I z:,.1 lIG6 4.9.) Gw, _ '!!2~. 1010 1222 14:>5 ""'IT0711980 aoo 
12 148 2:).1 33$ .:>I W3 1110 : 9'26 U20 1S33 1~ l l:llt. '!W:; 
13 1311 214. ~ 419:;,&7 69Z : .~ .. t ro t I'Zll 1m 1675 4.2;1 
II IT. I!IS 2S6 S81l 508 t;.I3 7~ ' 960 1143 un UM 4.00 

U \191 185 261 363 m 000 7n "-;;;;1 1067 1m 14:>2 5.63 
16 111 '1174. 2.SO MO +u 663 (l!l.I, 810 -iim": 11,·\ 1361 6.¥1 
17 11)., 163 23.'> S20 41$ 529 6M ':91 (In : 11M 12S1 '.Zl 
111 99 J.:i.i 2'!.l 302 3'Xi liOO 617 741 8&1 YGi:n 1210 8.10 
19 91 H (i 211 281 31~ ~'4 t>8.S 708 &12 988 ~ii46' 9.03 

" 

" '" " ~ 
" 
~ 

" ~ 
'" " " 

:ro :ml MI 450 
100 zj9 Sl9 ~29 

182 241 S23 .fO!l 

;; 121 174 231,1 ~ M I 
116 162 2271 ~'" 87!> 

m .00 '" '" "" 107 1M '"' r.. '" 103
1 

1411 l ~t '" '" " .c ". '" '" '" ~15 '" 133 un '" oro 
129! 176 ~" '" 12) 1, " ~. 

12~ 16(0 I; '" II 100 '" IHllliI '" '" 

<H 
m 
m 

'" ,., 
r" 

"" '" '" '" on 

G72 

'" ,n 
'" 
'" 5]7 

." .. 
". 
'" m 

". .. , 
'" ... 

.. 
"" 

"" '" "" '" 552 

'" '" oro 

'" on 
.." 

"" "" '" '" '" 
'" '" .. 
6n ,. 
'" roo 

'" ... 
~, 

'" 

... 
"'" oro 
~, 

'" m .. .. 
,,8 
751 

726 

"" '" 000 ,n 
on 

..00 
11.03 
12.lQ 
,,~ 

,,~ 

"'-ro 
'"~ 
18.Z1 
19.00 
;l1.(Kl 

Z'.l.~>O 

21.03 
".00 
r.." 
,,~ 

.. ro 
Safe ]""d. ror uy 6b~.t~ may be . eadily obl.]""d from ,hil able by propon"'n. 



CAMBRIA STEE L. 367 

U NIFORMLY DISTRIBUTED. 
BEAMS ONE INCH THICK, 
YELLOW PINE. 

~I odulu. of ru!>'u,"" 6000 _Dd. per oqua", Inch. 

N~'" .ore Io.od - Sat. load rroDI ",b'" X!II ~ c .... actor 

D e plh of Dell." In l u che •. ....... 
>7 18 ,. 20 21 22 2' 2 ' V 

6-1-1" "" "" "" , .. ,ro 
,oo 
100 
,~ 

'.00 
l.m 
,~ 

,." 
8.10 .... 
" .. 1l.(l3 
12.10 .. ~ 
,, <0 

15.63 

'.00 
"'~ 

I H7 lUiO 
nOt 12H .... 
,oro "'" "" "" ".., ,.,. Ital ,00' ",. "" 21.03 

''103 liz) '''' "SO 1531 ".00 

'" "'" "" 1317 "" "'" 0." 

". , .. lOoo "'" 14 11 "" "'" 
'" '''' '''' , .. .. "" "" '''' .. " "'<I ... "'" 1111 '''' "" 119-1 1<'" "" ,,<0 .. '" "." '''' .,,' "" " .. "'" s-I.Zl 
s. '" "., loOO Hl6- "" "" ..... .. "" .m lo<O "" '"" tGIl " ... 

"00 

Safe loads ror b.a",. of Calif ........ Redwood,,, or aoowe. 



". CAMBRIA. STEEL. 

SAFE LOADS IN POUNDS 
FOR RECTANGULAR 

OF WHITE OAK AND 
Allo ... ble fibt. '''e •• ll!OO pounds per "" .... n: inch. Sar .. y fac'Q1' 6. 

So.fe I.,. ... for oc bu ... r .. y fact on rnay b< obtained .. folio ..... : 

.... Depth of" Uealt> In 1 ... ;:beM • 

" ,., >0 H ,. " ,. V 

, '"" " • "'" .00 , . .. ." , 1.\8 , L M 

• 1.91 

" '" U 2376 ' 00 
U 2178 3.~6 

" ~" ' ''' U "" 4.70 

" 1;4~ ft.-IO 

" '''' 6.11 
U lUll 

" 7. ;S 

" 71l"l ' 00 
~ .W '" .. .., '.00 

" H I '" ,~ '" IOi3 121-1 IO.5S 

" '" .. '" 873 '''' U" H. G:! 

" 470 ... 0'01 ... .., UOO 12.;0 

" '"' '" Gi'l ." '" , ... 13.8':l 

~ '" '" '" "" 'U "" l·~ (lO 

" 4],; ." 621 '" '" , ... 16.:!"! 

~ .. '" '" '" "" '" 17.00 

~ '" HG :m,i '" "" "" "'" " m "" '" 
.., m 00' ~U8 

00 "" ·111 '" '" ,,,I m u oo 

" '" "" "" '" 7'I1 SO "'" " '" "'I '" 
.. ro, m 21. (,8 

" SO, ." OS. '" "" m 26. 11 .. ." '" 47~ "'" "" ,m 71.74 



OAMBRIA STEEL. 3.D 

UNIFORMLY DISTRIBUTED, 
BEAMS ONE INOH THIOK, 
LONG-LEAF YELLOW prnE. 
~Iodulu. of "'pt..,.., 7 200 pound. per ~"a", ioch. 

New .. re loo.d - Safe load rrom .able X N .... ~acl.,.. 

.... Depth of lIeanl In Inches . 

• ,., 2. ., 22 ., 
, 1.9-. 

" , . ., 
" "" " 3.46 

" '.00 

" eo 

" ".. "'" ... " 
" ,.'" "'" ... ." ., "'" "" "" fi.!H 

" Zl~ l "00 "" 7.i8 .. "'" "" "" .,,, .. " 
'" "'" "'" "" "'" ro~ ... " '.00 

" ,." """ "'" "" "" 1O" 

" 2121 "" "'" ... ~" 11.62 

" "" "~or 
,.. 

"'" "'" 12.00 

" ~'" ''"' "" "" ""' "" 
" .," "" """ IMO 

'" :.'182 ~" '"'' 16.22 ., 
"" 28011 17.00 

" r.O 18.82 
~ ,.. :Jl.IS 

00 ''''' Hill .... :.'\.00 

" ,>U "" 15.')3 ".00 
" "'" "'" "'" 21.68 
~ 'n, "" 145(1 lGl6 '''' 
" '''' 'm IIlG ,.., .,,, 
~ \\In ,,'" ] S"i5 15:." ''''' I5-H "''' ~.'" 

" '''''' ,,. 
'''' 

,~, 

"" "" "'" 31.10 ., ... , ",,, ,,. 1741 , .. '"'' ~" 
~ "" "" , .. "" '"'' M." 

" "'" 
,.., ,oro """ 

Safe loo.d. r.,.. HalDl or Hemlock, X of _hoY •. 



070 CAMBRIA STEEL. 

STRENGTH OF SOLID WOODEN COLUMNS OF 
DIFFERENT KINDS OF TIMBER. 

For various v.alue!I or ~ . 
I = length or column ill inches. d = least diameter ill inches. 

B,l.SKU 0:': THE FORMULA OF Till( U. S. I)RI'ARTMf.~'" OF A(;RI_ 
CU I.TUln: , 1)1\'1510:': O F FORESTRV. 

l'=F X 100±J5e __ 
700 + 15e+c' 

l' = ultimate strength in pounds per square inch. 

F = ultimate crushing strength of timber. 

Values of F are those given in table on pages 360 and 861 herein 

Ultln'a' .. Slr.nrb In Pound .. per Square Iuel. , 

aM PtM\Irw'.L.fuo~ 
'nit. o.t aU. 
~ ...... - 'I1IiloPbo 

,"iWI; t.no,t...\od , .. , IoaIo<k, lJ' ... 
.. ~f .. loUt,.. PiDo. ~ Qoota~ - .... .. if ..... bI .... 

Wifomb .... 

• '000 4000 4000 3'00 
i 

" 
2 4973 4475 397S 3481 
3 4940 4446 3952 3458 
4 4897 4407 3918 3428 

5 4844 4359 3875 3391 
6 4782 4304 3826 3347 
7 4713 4242 3770 3299 
8 4638 4174 3710 3247 
9 4558 4102 3646 3190 

10 447. 4026 3579 3132 
11 4386 3948 3509 3070 
12 4297 3867 3438 3008 
13 4206 3785 3365 2944 ,. 4114 3703 3291 2880 

15 4022 3620 3217 2815 
16 3930 3537 3144 2751 
17 3838 3455 3071 2687 
18 3748 3373 2998 2624 ,. 3669 3293 2927 2561 

Fo< w ... y r"".on rOf ... rlou. c1a_ of Itruc.u_ ". "" "sed In " ""n..::.!"" with 
'be above '''ble, see p. 300. 

-



~ CAMBRIA STEEL. on 

STRENGTEl OF SOLID WOODEN OOLUMNS OF 
D~FmmNTKmmSOF~BER 

For ..mOilS values of ~. 
1 = length of column in inches. d = least diameter in mches. 
H \~II.U OS ,..t~ I'OI.MU I..A or Til" U. S. In:'AllnLit)''' O f' "Gil l · 

CU I.T Uftr., VIVIS ION or 1'01l1tST1l\. 

" 100 + 151: 
1 = 1· X 700 -t 15c+c" 

I' = ultimnte strength in pounds per ~qllll re inch. 
1 

... = ult imAte crushing strength of timber. c=d 
Values of F are those given in table on pages 860 and 361 here in. 

DlUDlat .. Slre .. ~h lu I'o tul.d , .... r 8q .... r .. Ineh • _ ...... ... ,...(s.-~ 

.:c.~ :r-..:.... e,- ...... .. ~~ ... 
-""t..' , ....... ~~~ r.u- .... ... ....... ---f . 000 4000 ---.- ."'" 

if 
20 3671 3214 2867 2.00 
21 3480 3137 2788 24<0 
2. 3402 2001 2721 2381 
23 3320 .988 2656 2324 

•• 32<0 2916 2592 2268 

•• 3162 .84. 26.9 2213 
2. 3080 2777 2<.9 2160 
.7 3013 2711 2<10 2109 

•• .9<1 ... 7 2353 2069 
29 2872 .. 86 2298 2010 

30 2906 252< 2 ... 1963 
32 2677 2<09 21<2 1874 .. 2667 '301 20<0 1790 
3. M<. 2200 1966 1711 
38 2340 2100 1872 1638 

40 2241 2017 1793 1569 
<2 .149 1934 1719 1606 .. 2003 1857 1060 1_ 
4. 1982 1784 1. 86 1388 
48 1907 1716 .. 26 1330 
60 1836 1652 1498 1286 

For ...rdJ' raclon rOl""ariou claueo of .. """"'S ' 0 be pcd In con...cUoa willa 
the above table. 0« p.:MO. 

il. 



370 OAKBBIA STEEL. 

SPECIFIO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANCES. 

~ ... ' .. 1,-..',.. .. 0. It I'IIA 'l'lIW.t III Do(rooI rolo.[ honct ...... 
...... 30 I.,.. .... ilo ',nlll. "~~I"'" 

"'lIpl rI OM CI~Io' .... aJII6 PwuU. I~ t _ til " rooc. ...... 
-
ALr, IlhnO$pherie ~t 60 degret:s F., unde r pres· 

sure of one atmosphere, or 14.7 pound!j)er 
Iquare inch, weighs mth as n,ueh as water .00123 ..,,, 

Aluminum ..•••••...•.....••..•.•••..... .. '" Anthracite, 1.3 to t.8f; of I'enna., 1.3 to 1.7. 1.5 '3.5 .. broken, of any size,IOO5e ...... . ......... 52 to 66 .. .. moderately shnkcn ..... .......... 56 to 60 .. .. heap«!. bU$hel, loose, 77 
to83pouuds .. " ...... .......... . ..... ... .. " a ton loose occl,lpies 40 10 

43 cubic feet ........ .. . ...... ·41S· .. ··· Antilllony, cast. .......... .. ... . . . . . . . . . . .10 .. native .... . " .................. <67 '" Ash, perfectly dry (see note I). 871) ..... ... .'" ., 
.. American White, dry (I« nole p. 878). .61 .. 

,\shes of soft co:Il , sol idly v-cked ......... 41) to 45 
AsphaltLlln,1 to 1.8 ..................... . I.. 67.' 
III'1ll>S (copper and line), cast, 7.8 to 8.4 ..... 01 ... .. rolled ...........................• .. '" Urick. best preued ....... ............... ..... ..... 150 .. colnmon and hard .................. .. ........ I" .. soft inferior ....... . .. " ..... ' ..... 100 .. ....... 
Uriclwork, pressed brick, fine joints ... . ... .......... 1<0 

" Inedium quality ........ ....... .......... 125 .. C()a~, illfcrior, soft. .... ...... .. ........ 100 
" at 125 pounds per cubic (oot, t 

cubic yard C{ILlal, t.50710nt,and 
17.92 CLibic feet eqLla l t ton .... ...... .... .. ..... .. 

Dronze, copper 8, lin 1 (gun meta.!) .... , ... .. .." Cement, hydraLilic. AmcriClln, Rosendale, 
ground and JOOS<l, •••.••.•••••• ..... .. ... " .. hydraulic. American. Rosendale, 
U. S. struck bU$h. , 70 pounds ... .......... . .... . ... .. hydraulic. American. Rosendale, 
LouiSVIlle bU$hel, 62 c:,unds .... .......... ......... .. hydraulic. American, umberland, 
ground, loose .. ... ............ ... ....... 65 .. hydraulic. American, Cumberland • 
ground. thorOUGhly $haken ...... ....... .. " .. hydraulic. English l'onland (U.S . 
$truck bushel, 100 to 128) ...... ...... .... 81 to 102 

-



CAMBRIA STEEL. 373 

SPEOIFIO GRA VlTIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

Cement, hydraulic. English Portland, n 
bat'te1, 01.00 to 430 pounds ....• , • 

" hydraulic. American I'ortland,loose 
" hydraulic. American Portland, 

thoroughly shaken .......... . 
Charcoal of pines and oaks .............. . 
Chalk .. ............................ . 
Cherry, perfectly dry (see nole p. 375) .... . 
Clay, potters', dry, 1.8 to 2.1 ............. . 

" dry in lump, loose ................. . 
Coal, bituminous, solid, 1.2 to 1.5 ......... . 

bituminous, solid, Ca'nbria Co., I'a., 
t.27-1.lS4 .... ....... ....... . .... . 

bituminous, broken, of any size, loose .. 
" bituminous, moderately shakcn .. 
" bituminous, a heaped bushel , loose, 70 

to78. . ......... . 
bituminous, 1 ton occnpics 43 to 48 

cubic feet ...................... . 
Coke, loose, good quality. . ....•.•.... 

loose, n heaped bushel, 85 to 42 ..... . 
1 ton occupies 80 to 97 cubic feet 

Corundum, pure, 8.8 to 4 ................ . 
Copper, cast, 8.6 to 8.8 ...•...•..•..••... 

rolled, 8.8 to 9 ..•..••..•.•.•...•. 
Cork, dry (sec note p. 375) ............. .. 
Earth, common loam, perfectly dry, loose .. . 

" " "perfcctlydry,shaken .. 
• , " perfectly dry, rammed. 
" ., slightly moist, loose .. 
" " more moist, loose .... 

" 

" 

" more moist, shaken. 
" more moiSl, packed .. . 
" as soft ftowiuii mud .. . 

as soft Howmg mud 
well pressed ..... . 

Elln, perfectly dry (see note p. 315) 
Hint. . .. . . . . ......... . 
Glass, 2.5 to 3.0i5 ....................... . 

common window ............ . 
Gneiss, common, 2.62 to 2.76 ............. . 

.......... 
88 

.......... 110 
Hi 10 30 

'.5 ". .672 " 1.' ". ........ . 63 
1.35 " 79 to S4 

.......... 47 to 52 
M t056 

. ........ 
.......... . . . . . . . . . 

23 to 32 
......... . . ........ . . . . . . . . . . 

S .• 
&7 ." ., 555 ... 15 

72 to 80 
.......... 82 to 92 
..... .. .. 90 to 100 
.......... 70 to 76 
.......... 661068 
. . . . . . . . . . 75 to 90 
.......... 90 to \00 .......... 104\QI12 

.......... tlO 10 120 
.56 " 2.' "" ." 186 

2.52 '" 2.69 163 



.,4 CAXBR IA STEEL. 

SPEOIFIO GRAVITIES AND WEIGHTS OF 
VARIOUS SUBSTANOES. 

- -
1M .... r .. SpociSo & .. ritiot II hn Y,Ior 01 a ..... ru. 1,Ja."'::rlll . 

' r.',\' y~ ... ....-3II~ c.' ' .... "-'c~1 01 OAt Cubit r ool, IU\.S PouoI .. W,1or _ I • ...... --
Gneiss, in loose ]Iiies ..... ' .............• ..... .... . 96 
Gold, t:'lSt, pure or 24 karat . ... .. ... ...... 19.258 t ... 

" pure. hammered .•• ••.•. .... " ..... 19.5 1217 
Granite, 2.5610 2.88 .....................• .,2 170 
Greenstone, trap. 2.8 \0 3.2 •............... aoo t87 
Gypsum, plaster of PMis, r..U to 2.30 .....• ." 141.6 
II ickory, perfectly dry (lee note p. 375) .. .. .85 53 
Icc, .917 to .922 .. ..• . .•............•..• .,. 57 . .f. 
I ron, cut, tUI to 7.4. .... ..... .. .... .... .. 7.15 ... 
" grey roundry, cold ........... , ...... 7.21 ' W 
" .. molten ....•..•...... . ... . .. 
" wroui;:ht ••••••• ••• •.••.••••. ••.... 7." <80 

Lead, conunen:ial .....•................ . 11.38 709.6 
Lignllmvit~ (dry) ...................... . .66-1.33 " 1083 
Limeslone and marble •...•......... ... . 2.6 1601.4 
Lime, quick ........... . . . •............. 1.6 " " quick, ground, we1l6h.:lken, per struck 

bushel 80 runds ............... . . . . . . . . . . . .. 
" quick, groun ,thoroughly ,haken, per 

struck bushel 93J\rundl .... . . .. ......... . ,. 
l.ocust. dry (lee note p. . ............. .71 .. 
MlLhogany, Sr:"i!h, dry (see note p. 376) ... .85 68 

" I ollduras, dry (se-e note p. 375). .S< is 
Maple, dry (see note p. lITh) .............. .n .. 
Marble (see Lime$tone). 
Masonry of granite or limestone, well-dres.sed ......... \66 

.. or granite, welJ·$C&bbled morlar rub· 
ble, about i of mass will be molta. .......... t .. 

" of granite. well ·sc:abbled dry rubble .......... t .. 
" of granite. roughly acabbled mortar 

rubble, about }.( to U of llIaSi 
will be mortar ........• ..• .... .......... 10' 

" of granite, scabbled dry rubble ... • t .. .......... 
" of sandstone, }i less than granite .. ....... ... ....... .. 

Masonry o( brickwork ~see Brickwork). 
..52 , .. Mercury, at 32 degrees l'ah ... .. ... .... ... 

Mica, 2.75 10 3.1 ....................... . • ." t83 
Mortar, hardened, 1.4 to 1.\1 .............. . t." tOO 
Mud, dry. elose ......................... .......... 80 to 110 .. wet, moderately pressed ..• . ......... .. ........ ltO to ISO 
" " flu id ...... . .....••..•......... .......... 1~ 10 120 



CAMBRIA STEEL. .7' 
SPEOIFIO GRAVITIES AND WEIGHTS OF 

VARIOUS SUBSTANOES. 

no ............ ""-'ill.-It "' ....... "".ta ..... 'al, ...... ,,~'!7o.l ~.[ ...... ~Ci .. 1t1· DI , , -. 
ytlpl.t hi c. .. , ooI, 1U5li"" "_-I. ...... 

Oak, live, t:;~~;ly. ~:: :~~'.~ . .<~~~. ~~~~ ,95 59.8 
" Red, Black, perfectly dry ............ .......... 82 to 45 

Pet roleum • .•. .......... .... . ...... . . ... ,878 54.8 
Pitch ................................. . 1.15 71.7 
poplar, dry (ICe note below) ............. . ,., .. 
l'lalinum .............................. . 1!1.5 1342 
Quart1 ....•.........•.................• ',66 166 
Rosin ............... • . •.....•......... . 1.10 "6 Salt, CO:l.l"$C, (per "ruck bushel, Syraeuse, 

N. Y., 66 pounds) ................ .... . .... ...... .. 
Sand, of I,ure quart t, p<:rfeet ly dry and iOOH ........ . 90 to 106 

" " " Hlids full of water ... ......... tl8 to 129 
" " " very large and Slllali 

grains., dry ........ .......... 117 
Sandstone, 2.1 to 2.73, 181 10 171 ....... .... UI 161 

" quarried and piled. I me.ll!ure 
IOlid makes1;\( (aoout) pill-d. .......... 86 

Snow, {r~h {allen ......... ....... ....... ..... .... . 61012 
" moi~tened. comp:LCted by rain . .• . ... .......... 151050 

Sycamore, perfectly dry (see note below) ... ,59 :rr 
Shal~. red or black, 2" to 2.8 ............ • .. 162 
Silver ...............•... ......... . . ... • 10.5 ... 

. ~'2.7 to 2.9 ...... . .................. . .. 17. 
p&tone, 2.66 10 2.8 ..•....•............ . .,. 170 

St~1 ...............•...... .... . • ...... 7,,. .., 
Sulkhur ...................... .. ... . ... . ',00 126 
Tal ow ..............•..... ......... ..• . ,,. "'6 
Tar .............. . ... ........•..• ..... . I "'855 
Tin. cast, 7.210 7.5 ..... . ............. .. , 7,36 .., 
Walnut, Black, perfectly dry (~notc I>clow) 
Waler, pure rain. distill~-..I. at 32 degrees \0"., 

,61 38 

Bar. 30 inches. .......... 62.417 
" " " at 62 degrees F., 

Bar. SO inches. I 62,855 
" " " a[ 212dcgrees F., 

Bar. SO inches. ..... .. .. . 59.7 
" sea, 1.026 to 1.030 .................. 1.028 ",Ill 

Zinc _or_' .ee.lter, 6.8 to 7.2 • . ..... ...... ... 7,00 m • 
NOTL-Greom d .-ben .. ...all,. weigl> f ....... _1iftIo '" DC".ly _hal(...,.,. d ..... 

~; <J!"dinary bu~dln. d.-ben,lolcn.bly --.ed, -..I.lh_. 
'M Spee;'~ Cray;";' 01 ... ood. _ .ci"",Lm.hio .... bIo._ pqc I$).. 

....... 



.. " CAMBRIA STEEL • 

STANDARD DEQIMAL GAUGE. 

....... .,... . ......... lVe lchtp"r Squar .. :Foot 
In POlllld. , A"olrd"IH>I .. 

/Ioei..J&"p ....... ..... I tG •. UIH. .......... ......... , ........ .r .. t .... b~ ~,..c.w. r-.k pw Clbit 
""- .. , -

.00' 1 · 000 .015080010 ~ . .0816 

.004 1-2150 .10180020 ." .1832 

. 00. 3 -600 • 111240030 ~ . ..... 

.00' 1 -121S .20320041 ~ . ~ ... 

.010 1-100 .21S4000IU .'0 .4080 

.012 3 -2150 .30480061 A. 04896 

.0" 7 -1500 .3111160071 ••• .&712 m. 2 - 1215(0\+) .40640081 ••• .6026 m. 0 -600 .415720091 .7' .7344 

.020 1-60 .110800102 ~O ~180 

. 022 11 -600 .615880112 ~ . .8976 

.0211 1-40 .631500127 1.00 1.0200 

.0,. 7 - 21i0 .71120142 1.12 1.1 424 

.0 .. 4-1211(0\,+) .81280163 ... . 1.30116 

.03. 9-2(10 .91440183 1.44 1.4688 

.0'0 1-215 1.01600203 1.60 1.6320 

.04' 9-.00 1.14300229 1~0 1.8360 

.0.0 1-20 1.27000264 '.00 ,~OO 

.01515 11-200 1.39700280 ' .. 0 ..... 0 
~.O 3 -60 (/r-) US240030$ UO 2.4480 
~ .. 13-200 },661OO330 ... 0 2.8(120 
mo 7 - 100 1.778008(18 ... 0 2.81160 
m. 3-40 1.90000381 3.00 3.0600 
.080 2-20 2.03200406 3 .. 0 3.2640 
.0 •• 17-200 2.115900432 3.40 8.4680 
.000 9-100 2.286004157 3.60 3.8720 
.00. 19-200 2.41300483 3~0 3.8760 
.100 1- 10 2.64000608 ~OO 4.0800 
.110 11-100 2.79400669 UO 4.4880 
.120 1-8 3.17600630 '.00 6.1000 
.130 27-200 3.42900888 0.40 6.6080 
.160 3 -20 3.81000762 • .00 8.1200 
.166 33-200 4.19100838 6.60 6.7320 
.180 9 -60 4.67200914 7 .. 0 7.3440 
.. 00 1-0 6.08001016 •. 00 &1 800 
"'0 11-60 6.68801118 .~O 8.9760 
"'0 6-20 6.09601219 9.60 9.7920 
... 0 1-4 6.36001270 10.00 10.2000 

The Sbncbud De.:imal GaUlle hu bee .. """"ntly ~dopted by the Aooociatlon of 
A .... rian Steel Manufact"""n, tho Am .... ican Rail""'T! MOlter M.c:J. ao""" ANOdo_ 
tioa. .nd by about """.,"ty·two of the principal'" I ...... of th. United Stat .. , 
CalUld~ and Muie<>. Th e deci mal .y.,.m or purne wu I'CeOmmeodcd by the 
A .... ricut I ll$tit olc of Mis::.: EolliDeen in 1877 aD by 1.1>. Amcrku Soelo.y <>I 
Mechanical Eas;iDee. .. in 1 • 



·• -
CA1IlBRlA STEEL. 

WIRE AND SHEET METAL GAUGES. 
I'll Declu1alli 01 an Illch. 

"'''' I'"";!:!~ I ""~ .... ;::;:1: 
r"I ~: fm.c.. _. 

On ..... 
Tn 



378 CAMBRIA STEEL. 

WEIGHTS OF SHEETS AND PLATES OF 
STEEL, WROUGHT IRON, COPPER AND BRASS. 

A MERI CAN O R B ROWNE & SHARPE G AUGE, 

No. Thi,knesa W e ight p e r Squa r e Foot. 

of in 

G&uge. Inches. Stool. Iron. Copper. Brass. 

0000 .460000 18.7680 18.4000 20.8380 19.6880 
000 .409642 16.7134 16.3857 18.5568 17.5327 

00 .364796 14.8837 14.5918 16.5253 15.6133 

0 .324861 13.2543 12.9944 14.7162 13.9041 
1 .289297 11.8033 11.5719 13.1052 12.3819 
2 .257627 10.5112 10.3051 11.6705 11.0264 
3 .229423 9.3605 9 .1769 10.3929 9.8193 
4 .204307 8.3357 8.1723 9.2551 8.7443 

5 .181940 7.4232 7 .2776 8.2419 7.787 0 
6 .162023 6.6105 6 .4809 7.3396 6.9346 
7 .144285 5.8868 5 .7714 6.5361 6.1754 
8 .128490 5 .2424 5.1396 5.8206 5.4994 
9 .114423 4.6685 4 .5769 5.1834 4.8973 

10 .101897 4.1574 4.0759 4 .6159 4 .3612 
11 .090742 3.7023 3.6297 4.1106 3.8838 
12 .080808 3.2970 3.2323 3.6606 3.4586 
13 .071962 2.9360 2 .8785 3.2599 3.0800 
14 .064084 2.6146 2.5634 2 .9030 2.7428 

15 .057068 2.3284 2 .2827 2.5852 2.4425 
16 .050821 2.0735 2.0328 2.3022 2.1751 
17 .045257 1.8465 1.8103 2.0501 1.9370 
18 .040303 1.6444 1.6121 1.8257 1.7250 
19 .035890 1.4643 1.4356 1.6258 1.5361 

20 '031961 1.3040 1.2784 1.4478 1.3679 
21 .028462 1.1612 1.1385 1.2893 1.2182 
22 .025346 1.0341 1.0138 1.1482 1.0848 
23 .022572 .92094 .90288 1.0225 .96608 
24 .020101 .82012 .80404 .91058 .86032 

25 .017900 .73032 .71600 .81087 .76612 
26 .015941 .65039 .63764 .72213 .68227 
27 .014195 .57916 .56780 .64303 .60755 
28 .012641 .51575 .50564 .57264 .54103 
29 .011257 .45929 .45028 .50994 .48180 

30 .010025 .40902 .40100 .45413 .4290 7 
31 .008928 .36426 .35712 .40444 .3821 2 
32 .007950 .32436 .31800 .36014 .3402 6 
33 .007080 .28886 .28320 .32072 .30302 
34 .006305 .25724 .25220 .28562 .2698 5 

35 .005615 .22909 .22460 .25436 .2403 2 
36 .005000 .20400 .20000 .22650 .21400 
37 .004453 .18168 .17812 .20172 .19059 
38 .003965 .16177 .15860 .17961 .16970 
39 .003531 .14406 .14124 .15995 .15113 
40 .003144 12828 .12576 .14242 .13456 

For weights of steel plates -.h" and over in thickness, see U Table of Weights of 
_ F lat R olled Bars," pages 399 to 4U8 inclusive. 
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CAlIlBBIA. STEEL. '79 

WEIGBTS OF SHEETS AND PLATES OF 
STEEL, WROUGHT IRON, COPPER AND BRASS. 

BIU IINGII"'" GA UGL - .. ,..,- 'V'l ltrltt I'er Sq"are Foot . 

• • .... ..... .... ... -. 
>--

oggg .... 18.6232 18.16 20.6SSa 19.4312 .... 17.3400 '7.00 19.2620 18.1000 
00 .... , ...... HI.20 17.2140 16.2640 

0 .8" 13.8720 13.00 11:1.4020 1<6.6020 , .800 12.2400 12.00 13.6900 "'''400 • 2.' 11.6872 11.36 I U611a 12.16/52 
3 2 •• 10.6672 10.36 11.7327 11.0862 • 23. 9.7104 9.02 10.7814 10.1864 

• 2.0 8.9760 8.8. 9.966 9.4160 

" 203 82'" U. 9.19119 8.688. 

i .160 7.34" 7~. &,0<0 7~O .1611 8.7320 &80 7.47411 7 •• • • 14.8 &0384 ••• 8.70H 6.3344 

'0 .134 6..4672 ... 6.Oi02 15.7362 
11 • 120 ...... .... 6 .4 60 6.1360 ,. .109 4..44~ .... 4-9317 U662 ,. .096 3B7 "B. 4.3 •• ...... ,. .083 3.3884 ... 3.7t199 3.11624 ,. .072 2.9376 .... , 3.2616 3.0816 ,. 

.0.' 2.6020 2.60 2.9440 2.7820 
'7 .0 •• 2.3664 .... 2.627 • 2.-1.824 ,. ..,.. 1.9992 ,,,. 2..219A .... 72 ,. .Q42 1.7138 1.88 , .... t.7976 

•• .036 '.4260 1.40 1.6866 1.4980 . , .038 1.3068 12 • 1.4498 1.8696 •• .0" 1.1424 1.12 1.2684 1.19840 •• .0 .. 1.0200 ,.00 1.13211 '-0700 •• .0. ' .8976 B • .9966 .9U6 .. . 020 .8160 B. ... .. B ... •• .018 .7344 '6' .aU14 '6704 
27 .0,. .6l128 • • .7248 . 848 •• .., . .6712 ••• .6842 .1)992 •• .018 ... 04 ... .6889 .. ... 
SO .0" .4.898 .48 .54:10 .5tae . , .0,. .4060 ... A03 • .4260 •• .000 .8672 ... ::gn .88l12 
33 .000 .8264 .. .8424 .. 0007 .2806 ~, .3171 .2996 

•• .00' 2040 ••• .2260 .2140 •• .00' .1632 .,. .1812 .1712 

, t; ~.t"'bk PM; :: 
7~' • .6.7,. 8.72 '2' 489.6 043.6 613.0 

.. .. lMIo .. .2633 2778 .3146 .2972 

L-



380 CAMBRIA STEEL. 

DECIMALS OF A FOOT FOR EACH -(+. OF 
AN INCH. 

Inch. 0 " 1" 2 " 3" 4" 5" 
------------

0 0 .0833 .1667 .2500 .3333 .4167 

1 .0013 .0846 .1680 .2513 .3346 .4180 1l+. 
i'l: .0026 .0859 ,1693 .2526 .3359 .4193 
h ,0039 .0872 ,1706 .2539 .3372 .4206 
n .0052 .0885 .1719 .2552 .3385 .4219 

l:r .0065 ,0898 .1732 .2565 .3398 .4232 
-1'1: .0078 .0911 .1745 .2578 .3411 .4245 
i:r .0091 .0924 .1758 .2591 .3424 .4258 
t .0104 .0937 .1771 .2604 .3437 .4271 

9 .0117 .0951 .1784 .2617 .3451 .4284 1:+. 
1'1 .0130 .0964 .1797 .2630 .3464 .4297 
H .0143 .0977 .1810 .2643 .3477 .4310 
-h .0156 .0990 .1823 .2656 .3490 .4323 

H .0169 .1003 .1836 .2669 .3503 .4336 
i'1 .0182 .1016 .1849 .2682 .3516 .4349 
it .0195 .1029 .1862 .2695 .3529 .4362 

1 .0208 .1042 .1875 .2708 .3542 .4375 +. 

it .0221 .1055 .1888 .2721 .3555 .4388 
9 .0234 .1068 .1901 .2734 .3568 .4401 "3"'1 

it .0247 .1081 .1914 .2747 .3581 .4414 
• .0260 .1094 .1927 .2760 .3594 .4427 Tll" 

H .0273 .1107 .1940 .2773 .3607 .4440 
H .0286 .1120 .1953 .2786 .3620 .4453 
it .0299 .1133 .1966 .2799 .3633 .4466 
t .0312 .1146 .1979 .2812 .3646 .4479 

H .0326 .1159 .1992 .2826 .3659 .4492 
H .0339 .1172 .2005 .2839 .3672 .4505 
H .0352 .1185 .2018 .2852 .3685 .4518 
ill" .0365 .1198 .2031 .2865 .3698 .4531 

29 .0378 .1211 .2044 .2878 .3711 .4544 1\+. 
H .0391 .1224 .2057 .2891 .3724 .4557 
't .0404 .1237 .2070 .2904 .3737 .4570 
1l"1 

.0417 .1250 .2083 .2917 .3750 .4583 'I: 



\' 
CAMBRIA STEEL. 38' 

DEQIMALS OF A FOOT FOR EAOH n OF 
AN INOR. 

T""h. 8" 7" 8" 9" Hl" 11" 

- - ----- - -- - -- o 
0 .5000 .5833 .6667 .7500 .8333 .9167 ,,, .5013 .5846 .6680 .7513 .8346 .9180 
h .5026 .5859 .6693 .7526 .8359 .9193 

* .5039 .5872 .6700 .7539 .8372 .9206 
.5052 .5885 .6719 .7552 . 8385 .9219 . 

.\ .5065 .6898 .6732 .7565 .8398 .9232 

t .5078 .5911 .6745 .7578 .8411 .9246 
.5091 .5924 .6758 .7591 .8424 .9258 
.5104 .5937 .6771 .7604 .6437 .9271 

/. .5117 .5951 .6784 .7617 .... 1 .9284 

tl .5130 .5964 .6797 .7630 .8464 .9297 
.5143 .5977 .0810 .7643 .8477 .9310 

t. .5156 .5990 .6823 .7666 .8490 .9823 

II .6169 .6003 .6836 .7669 .8503 .9336 

(I .5182 .6016 .6849 .7682 .8516 .9349 
.5195 .6029 .6862 .7695 .8529 .9362 
.6208 .6042 .6S75 .7708 .8542 .9375 

II .5221 .6055 .6888 .7721 .8555 .9388 

(I .5234 .6068 .6901 .7734 .8568 .9401 
.5247 .6081 .6914 .7747 .8581 .9414 

t. .5260 .6084 .6927 .7760 .%94 .9427 

It .5273 .6107 .6940 .7773 .8607 .9440 
.5286 .6120 .6953 .7786 .8620 .9453 

\1 .5299 .6133 .6966 .7799 .8633 .9466 
.5312 .6146 .6979 .7812 .8646 .9479 

II .5326 .6159 .6992 .7826 .8659 .9492 
.5339 .6172 .7005 .7839 .8672 .9505 
.5352 .6185 .7018 .7852 .8685 .9518 

to .5365 .6198 .7031 .7665 .6696 .9531 

IJ 
.5378 .6211 .7044 .7878 .8711 .9544 
.5391 .6224 .7057 .7891 .8724 .9557 
.5404. .6237 .7070 .7004 .8737 .9570 
.5417 .6250 .7083 .7917 .8750 .9583 



3." CAMBRIA STEEL. 

-
DEOIMALS OF A FOOT FOR EAOH n OF 

AN I NOH. 

I 
-. 

Incl., 0 " '" 2 " 3" 4" &" 

--- --- ------ -
II .0430 .1263 .200. .2930 .3763 .4596 

.0443 .1276 .2100 .2943 .3776 .4609 

.0456 .1289 .2 122 .2956 .3789 .4822 
I. .0469 .1302 .2135 .2969 .3802 .4635 

\1 
.0482 .1315 .2148 .2982 .3815 .4648 
.0495 .1328 .2161 .2995 .3828 .4661 
.0508 .1341 .2174 .3008 .3841 .4674 
.0521 .1354 .2188 .3021 .38M .4688 

I I .0534 .1367 .2201 .3034 .3867 .4701 

II .OM7 .1380 .2214 .3047 .3880 .4714 
.0560 .1393 .2227 .3000 .3893 .4727 
.0573 .1406 .2240 .3073 .3906 .4740 

II .0586 . 1419 .2253 .308 • .3919 .4753 
.0599 .1432 .2261 .3099 .3932 .4766 

II .0612 .1445 .2279 .3112 .3945 .4779 
I .0625 .1458 .2292 .3125 .3958 .4792 

II 
.0638 .1471 .2305 .3138 .3971 .4805 
.0651 .1484 .2318 .3151 .3984 .4818 I, .0664 .1497 .2331 .3164 .3997 .4831 
.0677 .1510 .2344 .3177 .4010 .4944 

II .0690 .1523 .2357 .3190 .4023 .4857 
.0703 .1536 .2370 .3203 .4036 .4870 

II .0716 .1549 .2383 .3216 .4049 .... 3 
I .0729 .1562 .2390 .3229 .4062 .4896 

~ 
.0742 .1576 .2409 .3242 .4076 .4909 
.0755 .1589 .2422 .3255 .4089 .4922 
.0768 .1602 .2435 .3268 .4102 .4935 
.0781 .1615 .2448 .3281 .4115 .4948 

It .0794 .1628 .2461 .3294 .4128 .4961 
.0907 .1641 .2474 .3307 .4141 .4974 
.0820 .1654 .2487 .3320 .4154 .4987 

1 



ft 
CAllBBIA STEEL. .8. 

DECIMALS OF A FOOT FOR EAOH n OF 
ANINOH. 

l .. eh. 6" 7" 8" 0" ",,, 11" 

---------------

~ 
.6430 .6263 .7096 .7930 .8763 

[:iIH .• .." .6276 .7109 .7943 .8776 
.6466 .0289 .7122 .7956 .8789 
.6469 .6302 .7135 .7969 .• 802 

11 
.646' .6315 .7148 .7982 .8815 .9648 ..... .6328 .7161 .7996 .8828 .9661 
.'50S .6341 .7174 .BOOB .... 1 .9674 
.5621 .6354 .7188 .6021 .6854 .9668 

11 .5534 .6367 .7201 .B034 .6867 .9701 

11 
.5647 .6380 .7214 .6047 .BB80 .9714 
.5660 .6393 .7227 .6060 .8893 .9727 
.5573 .6400 .7240 •• 073 .• 906 .9740 

IJ 
.5580 .6419 .7263 .6080 .S919 .9753 
.5599 . 6432 .7266 .600 • .8932 .9766 
.5612 . 644' .7279 .8112 ..... .9779 
.6025 .6458 .7292 .8125 ,8958 .9792 

II 
.5638 .6471 .7305 .8138 .8971 .9805 
.5661 .84B4 .7318 .8151 .8984 .9818 
.6664 .6497 .7331 .8164 .8997 .9831 
.5677 .6610 .7344 .8177 .9010 .9644 

n .6090 .6623 .7357 .8190 .9023 .9857 
.5703 .6636 . 7370 .• 203 .903 • .9870 
. 5716 ..... .7383 .8216 .9049 .9683 

j .5729 .6582 .7396 .8229 .906' .9896 

II 
.5742 .6576 . 7409 .8242 .907 • .9909 
.5755 .6589 .7422 .8255 .6089 .9922 
.6768 .6602 .7435 .8268 .9102 .9935 
.5781 .6615 .7448 .8281 .9115 .9948 

II .5794 .6628 .7461 .8294 .9128 .9961 
.6607 .6841 .7474 .6307 .9141 .9974 
.6820 .6654 .7487 .6320 .9164 .9987 

1.0000 

, 
&-



3M OAMBRIA STEEL. 

DECIMALS OF AN INOB FOR EAOH nth. 

nd~. n th • . Decllllai. F .... c· 
-ilcl

" fith8• HeeID.al. ,",0. 
UQII. UUII , 

- -- -
1 .015625 33 .515625 

1 • .00125 17 34 .53125 
3 .046875 35 .646875 

2 • .0625 1- 16 18 36 .6625 9- 10 

5 .078125 37 .578125 
3 6 .09375 ,. 38 .59375 

7 .109375 3. .609375 • 8 .125 1-8 20 40 .625 5-8 

9 .140626 ., .640625 
5 10 .15625 21 42 .66625 

11 .171875 .3 .671875 
6 12 . 1875 3- 16 22 44 .6875 11- 16 . 

13 .203125 45 :703125 
7 I. .21S75 23 .6 .71875 

15 .234375 .7 .734375 
8 16 .25 1-4 24 .8 .75 3-4 

17 .265625 .. .760625 • 18 .28125 25 50 .78125 ,. .290875 51 .796875 
10 20 .3125 6 - 16 26 52 .8125 13- 10 

21 .328125 53 .828125 
11 22 .34375 27 54 .84375 

23 .359375 55 .859375 
12 2' .375 3-8 28 56 .875 7-8 

25 .390625 57 .890625 
13 26 .40625 2 • .8 .90625 

27 . 421875 5. .921875 
I. 28 .4375 7- 16 30 60 .9375 15- 16 

2. .453125 61 .953125 
15 30 .46875 31 6. .96876 

31 .484375 63 .984.375 
16 32 .5 1-2 32 6. 1. 1 



OA.BRIA STEEL. '8' 
WEIGHTS AND AREAS OF SQUARE AND 

ROUND BARS AND CIROUMFER-
ENOES OF ROUND BARS. 

One cubic foot or sted weighs '89.6 Ibs. 

"'"- Yt!pl 0/' I Yoiplof """ """ -. ....... ... ... 1!iI " 0 " "0" 
iJ, iocMo. 0. ' 001 Lq. 0. hot J.ec. ia s.. l ..... b. s.. 1"- b.b ... 

-h .013 .010 .0039 .0031 . 1964 
h .021 .016 .ron .0048 .24M 
.\ .030 .023 .0088 .0069 .2945 

" .041 .032 .0120 .0094 .3436 

J, .063 .042 .0156 .0123 .8927 
'<l67 .053 .0198 .0155 .4418 

n .083 .005 .0244 .0192 .4900 
.100 .079 .0295 .0232 .5400 

~ 
.120 .094 .0352 .0276 .5891 
.140 .110 .M 13 .0324 .6381 
.163 .128 .0479 .0376 .6872 
.187 .147 .0549 .0431 .7363 

It .212 .167 .0625 .0491 .7854 
.240 .188 .0706 .0554 .8345 

(I .269 .211 .0791 .0621 .8836 
.300 .236 .0881 .0692 .9327 

H 
.332 .261 .0977 .0707 .9818 
.366 .288 .1077 .0846 1.0308 
.402 .316 .1182 .0028 1.0799 
.439 .345 .1292 .1014 1.1290 

II 
.478 .376 .1406 .1104 1.1781 
.519 .407 .1526 .1198 1.2272 
.501 .441 .1650 .1296 1.2763 
.605 .475 .1780 .1398 1.3254 

~ 
.651 .511 .1914 .1503 1.3745 
.698 .548 .2053 .1613 1.4235 
.747 .587 .2197 .1726 1.4726 
.798 .627 .2346 .1843 1.5217 

III 
.850 .668 .2500 .1963 1.5708 
.904 .710 .2659 .2088 1.6199 
.900 .754 .2822 .2217 1.6600 It 1.017 .799 .2991 .2349 1.7181 



3 •• CAMBRIA STEEL. 

SQUARE AND ROUND BARS. 

(CONT1N Ulm.) 

nio~ ... .t,:~\ of Y'l«~lof I_or .... fImI.r ....... ........ .'" ... 1!iI '" ~ .. ' 0 '" 
iJ. 1 •• ....... . 0.. ,-t.oar. it. s..1aAoo. iJ.Sii·I_ b 1 • .-

fl 
1.076 .... .81M .2'85 1.7672 
1.136 .S93 .3342 .2625 1.8162 
1.199 .941 .3526 .2769 1.8658 
1.263 .992 .3713 .2916 1.9144 

il 
1.328 1.043 .3906 .3068 1.9635 
1.395 1.096 .4104 .3223 2.0126 
1.464 L150 .4307 .3382 2.0617 
1.535 1.205 .4514 .3545 2.11OS 

II 1.607 1.262 .4727 .3712 2.1599 
II 1.681 1.320 .4944 .3883 2.2089 
/I 1.758 1.380 .5166 .4057 2.2580 
II 1.834 1.440 .5393 .4236 2.3071 

l~ 
1.913 1.502 .5626 .441S 2.3562 

I 2.245 1.763 .0602 .6185 2.6526 
I 2.603 2.044 .7656 .0013 2.7489 
tI 2.968 2.347 .8789 .6003 2.9453 

1 3.400 2.070 1.0000 .7854 3.1416 
". 3.838 3.015 1.1289 .8860 3.3380 
I 4.303 3.3BO 1.2656 .9940 3.5343 
t. 4.795 3.766 l.4102 1.1075 3.7306 

}. 
5.313 4.172 1.5626 1.2272 3.9270 
5.857 4.000 1.7227 1.3530 4.1234 
6.428 5.049 1.8900 1.4849 4.31 97 
7.026 5.518 2.0064 1.6230 4.5161 

! 7.660 6.008 2.2600 1.7671 4.71 24 

'i' 8.301 6.519 2.4414 1.9176 4.9088 
8.978 7.051 2.0406 2.0739 6.1061 

II 9.682 7.604 2.8477 2.2365 5.3015 
, 10.41 8.178 3.0626 2.4053 6.4978 , 
\' 11.17 8.773 3.2652 2.5802 5.6942 

11.96 0.388 3.6156 2.7612 6.8906 
/I 12.76 10.02 3.7639 2.9483 6.0869 



CAMBRIA STEEL. 387 

SQUARE AND ROUND BARS. 

( OONTlNUF.D.) 

nlok_ lItipt ol 'Weipt oC . ~. -- eu..r. ...... 
... D ..... tor . ... . .. ~ '" 0 '" - 0 '" 
1. l ll<II-. DIM hot Loq. o... r ... ~. 11&".1.-. 1IS.. !.w.. !. !~ 

2 13.60 10.68 ''''000 3.1416 6.2832 

)' 14.46 11.36 4.2539 3.3410 6.4796 
16.36 12.06 4.6156 3.6466 6.6769 

t, 16.27 12.78 4.7862 3.7683 6.8723 

J. 17.21 13.52 5.0025 3.9761 7.0686 
18.18 14.28 6.3477 4.2000 7.2660 

J. 19.18 16.00 5.6400 4.4301 7.4613 
20.20 16.87 6.9414 4.6664 7.6677 

I 21.26 10.09 0.2600 4.9087 7.8640 ,: 22.33 17.53 0.5664 5.1573 8.0504 
23.43 18.40 0.8900 5.4119 8.2467 
24.56 19.29 7.2227 5.6727 8.4431 

1 25.71 20.19 7.5625 5.9396 8.6394 
26.90 21.12 7.9102 0.2120 8.8358 
28.10 22.07 8.2656 6.4918 9.0321 

tI 29.34 23.04 8.6289 6.7771 9.2285 

3 30.60 24.03 9.0000 7.0686 9.4248 
.;, 31.89 25.05 9.3789 7.3662 9.6212 
I 33.20 26.08 9.7656 7.6699 9.8176 
,\ 34.5. 27.13 10.160 7.9798 10.014 

,I, 35.92 28.21 10.563 8.2958 10.210 
37.31 29.30 10.973 8.6179 10.407 

,I, 38.73 30.42 11.391 8.9462 10.603 
40.18 31.65 11.816 9.2806 10.799 

I 41.65 32.71 12.260 9.6211 10.990 

'i' 43.16 33.89 12.091 9.9678 11.192 
44.68 35.09 13.141 10.321 11.388 

11 46.23 36.31 13.698 10.680 11.585 

\1 
47.82 37.55 14.063 11.045 11.781 
49.42 38.81 14..535 11.416 11.977 
61.05 40.10 15.016 11.793 12.174 

tI 52.71 41.40 15.504- 12.177 12.370 



, 
3 •• OAMBRIA STEEL. 

SQUAXE AND ROUND BARS. 

(CONTI NU ED.) 

... - Ylickt" 1 ... ..,U II .... .... -.- .'" .'" 1!iI '" 0 '" ' 0 '" '. 'ICu.. Gu 'Nt ""c. 0loI ,* t.ac. hi st.lDcM. fa st. 1iUMt. II IIIcl .. 

-- -- -
4 54.40 42.73 16 .000 12.566 12.566 
n 56.11 44.07 16.504 12 .962 12.763 

J, 67.85 45.44 17.016 13.364 12.959 
69.62 46.83 17.535 13.772 13.165 

f 
61,41 48.24- 18.063 14.186 13.352 
63.23 49.66 IS.598 14.607 13.648 
65.08 51.11 19.141 16.038 13.745 
66.95 52.58 19.691 15.466 13.941 

! 68.85 64.07 20.260 16.904. 14.137 ,; 70.78 55.59 20.816 16.349 14.334 
72.73 57.12 21.391 16.800 14.530 
74.71 5B.67 21.973 17.257 14.726 

V 
76.71 60.25 22.563 17.721 14.923 
78.74 61.85 23.160 18.190 15.119 
SO,SO 63.46 23.766 18.665 15.316 

1\ 82.89 65.10 24.379 19.147 15.512 

6 85,00 66.76 25.000 19.635 15.708 

! 87.14 68.44 25.629 20.1 29 15.904 
69.30 70.14 26.266 20.629 16.101 
91.49 71.86 26.910 21.135 16.297 

A 93,71 73.60 27.563 21.648 16.493 
95.96 75.37 28.223 22.166 16.690 

~ 
98.23 77.1 5 28.891 22.691 16.886 

100.5 78.95 29.566 23.221 17.082 

+ 
102.9 80.78 30.250 23.758 17.279 
105.2 82.62 30.941 24.301 17.475 
107.6 84.4. 31.641 24.851 17.672 

It 110.0 86.38 32.348 25.406 17.868 

I 112.4 88.29 33.063 25.967 18.064 

1 114.9 90.22 33.785 26.535 18.26 1 
117.4 92.17 34.616 27.109 18.457 

1\ 119.9 94.1. 35.264 27.688 18.663 



OAMB1UA STEEL. 3.S 

SQUARE AND ROUND BARS. 

(CONTl NU£D.) 

,,"- W'Ic~1 rl Wtir~I " "-. "-. ....,-
• DiAMlo< ... ... FiI '" 0'" -0 '" ", .... IIM ' IO! loc. 0..'001 "",,,. ... ... 1 ..... 1a ... 1 ...... bo lo ...... 

6 122.4 96.13 36.000 28.274 18.850 
<- 125.0 98.15 36.754 28.867 19.04.6 

A 127.6 101.8 37.516 29.465 19.242 
130.2 102.2 38.285 30.069 19.439 

f 
132.8 104.3 39.063 30.680 19.635 
135.5 106.4 39.848 31.296 19.831 
138.2 108.5 40.641 31.919 20.028 
140.9 110.7 41.441 32.548 20.224 

! 143.7 112.8 42.250 33.183 20.420 ,', 146.5 115.0 43.066 33.824 20.617 

~ 149.2 117.2 43.891 34.472 20.813 
152.1 119.4 44.723 35.125 21.009 

Y 
154.9 121.7 45.563 35.785 21.206 
157.8 123.9 46.410 36.451 21.402 
160.7 126.2 47.266 37.122 21.599 

tI 163.6 128.6 48.129 37.800 21.795 

7 166.6 130.8 49.000 38.485 21.991 

'/' 169.6 133.2 49.879 39.176 22.188 
172.6 136.6 50.766 39.871 22.384 

1, 175.6 138.0 61.660 40.574 22.680 

), 178.7 140.4 52.563 41.283 22.777 
181.8 142.8 53.473 41.997 22.973 

,t ''''' 145.2 54.391 42.718 23.169 
lSS.l 147.7 56.316 43.446 23.366 

! 191.3 160.2 56.260 44.179 23.662 

'/' 194.. 152.7 57.191 44.918 23.758 
197.7 155.3 58.141 45.664 23.955 

tI 200.9 157.8 69.098 46.415 24.161 

I 204.2 160.4 60.063 47.173 2<l347 
fI 207.6 163.0 61.035 47.937 24..44 t, 210.9 166.6 62.016 48.707 24.740 

214.2 168.2 63.004 49.483 24.936 , 



r 390 CAMBRIA STEEL. 

SQUARE AND ROUND BARS. I 
( CO li'rINU IW.) 

Tlliok_ 1I'tlp\" I "hlpl fI. -- .-. Cimuol'_ 

.. DIuoILtI . '" .'" Ira '" 0'" • 0 '" 
ill 1m.. Oat 1001 >-c. 0... , .. 1 -,. il.Sq.IKka Ia Sq. ["*,, ....... 

8 217.6 170.9 ... 000 50.200 25.133 

It 221.0 173.6 66.004 51.054 25.329 
224.5 176.3 66.018 61.849 25.526 

l , 227.9 179.0 67.035 52.649 25.722 I 
, 

I 231.4 181.S 68.003 53.456 25.918 
l , 234.9 184.. 69.098 54.269 20.115 

,I, 238.5 187.3 70.141 55.088 20.311 
I 242.1 190.1 71.191 55.914 20.507 

I 245.7 192.9 72.250 50.745 20.704 
,', 249.3 195.8 73.316 57.583 26.900 
I 252.9 198.6 74.391 58.428 27.096 , 

II 256.6 201.5 75.473 69.276 27.293 

I 260.3 204.. 70.563 00.132 27.489 
U 264.0 207.4 77.060 00.994 27.685 

• 267.8 210.3 78.768 6l.863 27.882 
11 271.6 213.3 79.879 62.737 28.078 

9 275.4 216.3 81.000 63.617 28.274 
;. 279.2 219.3 82.129 .... 04 28.47l 

A 283.1 222.3 83.266 65.397 28.667 
287.0 225.4 84.410 66.296 28.863 

~ 
290.9 228.5 85.563 67.201 29.060 
2949 231.6 86.723 68.112 29.256 
298.8 234.7 87.891 69.029 29.453 

-I, 302.S 237.8 89.066 69.953 29.649 

I 300.9 241.0 00.250 70.882 29.845 
I , 310.9 244' 91.441 71.818 30.042 
I 315.0 247.4 92.641 72.760 30.238 
H 319.1 250.6 93.848 73.708 30.434 

I 323.2 263.8 95.003 74.662 30.631 

1 327.4 267.1 96.285 75.622 30.827 
331.6 260.4 97.510 76.589 31.023 

it 335.8 263.7 98.754 77.561 31.220 



CAMBRIA STEEL. 3., 

SQUARE AND ROUND BAltS. 

(COSCLUDI!.O. ) 

nJd_ 1 "oJr11" 1 .. 4\111" -. ._- Clrnaf_ 

",.to.tIII . ... • .... 1!iI '" e '" - 0 '" 
Ia I.... ... hot Loac. 0.. ,* ,"". II It.lMMo. 11. ... 1 ...... ...... 
10 340.0 267.0 100.00 78.540 31.410 

-h 344.3 270.'- 101.25 79.525 31.012 

,I, 348.0 273.8 102.52 80.510 31.809 
352.9 277.1 103.79 81.613 32.005 

,I, 357.2 280.0 105.00 82.1510 32.201 
361.6 2'"'0 100.35 83.525 32.398 

J. 360.0 287.4 107.64 ,",.41 32.594 
370.4 290.9 108.94 85.563 32.790 

I 374.9 294,4 110.25 86.590 32.987 ,; 379.3 207.9 111.57 87.624 33.183 
383.8 301.5 112.89 88.604. 33.380 
388.4 305.0 114.22 89.710 33.570 

I 392.9 308.0 115.56 00.703 33.772 

V 397.5 312.2 116.91 91.821 33.969 
402.1 315.8 118.27 92.886 34.165 

U 406.7 319.5 119.63 93.957 34.361 

11 411.4 323.1 121.00 95.033 34.558 

)' 416.1 326.8 122.38 96.110 34.754 
420.8 330.15 123.77 97.200 .... 50 

,0, 425.5 334.3 125.16 98.301 35.147 

f 
430.3 338.0 120.50 99.402 35.34.3 
435.1 341.7 127.97 100.51 35.539 
439.9 345.5 129.39 101.62 35.736 
444.6 349.3 130.82 102.74 35.932 

I 449.7 363.2 132.25 103.87 36.128 
,0, .~. 367.0 133.09 105.00 36.325 

/1 459.5 360.9 135.14 100.14 36.521 .... 3646 136.60 107.28 36.717 

{I 469.4 368.7 138.00 108.43 36.914 
474.4 372.0 139.54 109.159 37.110 
479.5 376.6 141.02 110.75 37.307 

II .64. 360.5 142.50 111.92 37.503 

"'-



30. OAMBRIA. STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

For Thicknesses rrom if in. to 2 in. and Widths from t in. 10 12t in. 

i/ ruu-.1_ 1" If' It" Ii " 2" 21" 121" I~ 12 " 

t. .063 .018 .... . ' 00 .125 .141 .156 .172 .'50 
~ .1" .163 .188 .219 .250 .281 .313 .lU' 1", 

.188 .2M .281 .828 .375 .• 22 .'69 .516 ." 
1 . 250 .313 .'" .43' ... .,63 .625 .688 '.00 

! .313 .391 .• 69 .64' .625 .'63 .781 ."'9 ." 
.375 .• 69 .'" .666 .'60 .8« .828 1.03 ' .60 
.• 38 . M' .666 ., .. .'" . ... 1.00 1.20 ,.,. 

I ... .625 .760 .815) 1.00 1.13 I." 1.38 ' 00 

! .663 .703 .8401 .984. 1.13 1.27 1.41 1.55 ." 
.625 ,78tl .938 1.09 I." 1.41 1.56 1.1ll ' .60 
.688 .859 1.03 1.20 1.38 1.55 1.1ll 1.89 .,. 

I .'60 .938 1.13 1.31 1.60 1.69 1.88 2.06 '.00 

IX 

.813 1.02 1.22 1.42 1.63 1.83 2.03 <23 9.75 

. ." 1.00 1.31 1.53 1." 1.97 01' 2.41 1060 
.'38 1.17 1.4' 1.64 1.88 W ." ' ,58 11.2.5 

1.00 I." 1.60 1." 200 .. , '.60 .,. 1>00 

It. 1.00 1.33 1.59 1.86 2.13 2.89 , .. 2.92 12.75 
11 1.13 1.41 1.69 1.97 .. , ." 2.31 '.00 ,"50 
I ,.. 1.19 1.48 1.78 ' 08 "'8 '67 2.97 '27 14.25 
1/ I." 1.66 1.88 2.1 9 2.60 2.31 3.13 ... \5.00 

il 1.31 1.54 1.97 '.30 2.69 '95 3." >61 15.75 
1.38 1.1ll >I. Ui ." 3.00 8.44 878 1<60 
1.« 1.0> '" ." '.88 >2, 3.59 '.95 17.25 

1 I 1.60 1.38 ,,. .83 '.00 '.38 ." 4.13 1&00 

I ,', 1.56 1.95 ." <7, 01' 3.52 3.91 '.0> 18.75 
'I 1.69 '.03 ... .... ,.,. , ... '.00 4.47 19.50 
111 1.69 211 >5' .95 '.38 ,0> 4.2, '.54 20." 
11 1.75 01' '63 '.00 '.60 ". '.38 4.81 21.00 

I f! 1.81 ' .27 .1ll 3.17 '.IlI ... 1 .... '.98 21.75 
1/ 1.88 ." 2.31 , ... a" '.22 4.6. 5.16 "'60 
111 1.94 '42 2.91 '.39 '.88 ' .38 '.94 '.38 ".25 • '06 .60 806 '''' '.00 .'" '.00 6.60 ".00 

.. .. -



r 

CAMBRIA STEEL. 39' 

AREAS OF FLAT ROLLED S TEEL BARB. 

(CONTINUED. ) 

N:k ... 
3" 3i" 3in 31" 4" 4:" 41" 4! /I 12" ...... 

-- - - -- - ----------
I{ .188 

·111 
.219 .23< . ." .266 .28' .297 .750 

. :rI' •• .• $ .• 69 .500 ."'1 .'63 .'M 1.00 
I, .'" ... . Il56 .700 .750 .m .... .891 2.25 
I .700 .813 .8'15 .938 1.00 1.06 1.13 1.19 3.00 

/, .938 I." 1.09 1.17 1.25 1.33 1.41 US ." 

~ 
1.13 1.22 1.81 1.41 1.50 1.59 1.69 1.78 ' .50 
1.31 1.42 1.53 1.64 1.75 1.86 1.97 ". ,.,. 
'.50 1." 1.75 1.38 '00 '" 2.25 2.38 600 

l 1.69 1.83 1.97 211 2." 2.88 2.53 "7 57' 
1.38 '00 2.19 ,.,. 25' '.66 ", .97 7.50 
'06 '22 '" 2.58 >7, >0, 3.09 3.27 .25 

I '25 ... ". 2.81 .00 3.19 3.88 lUi6 9.00 

tt 2.44 2." ... '.05 '.25 3 . .(5 3.66 3.86 9.75 

'" 2.84 13.06 3.28 3.50 3.72 , .. ,(.16 10.50 
,lI ", 3." 13.28 '.52 3.75 3.98 '.22 4.45 11.25 

3.00 3.25 3.50 3.75 '.00 '.25 4.50 4.75 "00 

I;' 3.19 3.45 3.'72 13.98 '.25 4.52 '.78 , . ., 12.75 
' I '.88 3.66 3.94 4.22 '.50 '.78 '.06 ,.,. \3.50 
' I, '" ' .86 4.\6 U5 4.75 , ... ,.,. , ... 14.25 
'/ '" '.06 '.88 •. " '.00 6.81 .63 , ... \5.00 

I t. 3." '.27 .(.59 '.9ll '.25 '.58 5.91 <2, 15.15 

~t 4.13 4.47 .(,81 5.16 '.50 '.84 6" 6.53 16.50 
<1. .31 '.67 6.03 5.89 5.75 6.11 6" 6.83 17.25 

II '.00 '.88 '.26 '.63 600 6.38 57' 7.13 1&00 

:1 4.69 6.00 6.47 6.86 6.25 6." 7.03 7.42 1&75 
' .86 6.28 6.69

1
6.09 6" 6" 7.3\ 7.72 19.50 

I tt '.06 5.48 5.91 6.33 6" 7.17 7.59 . ., ".25 
' I 6.26 5.69 6.13 6.56 7.00 H I 7.88 &8, 21.00 

:fl ,.« 6.89 63. 6SO 7.25 7.70 ..6 .61 21.75 
' .63 609 656 7.03 7.50 7.97 ... &9' .. " I t! 5.8\ 6.30 6,. 7"!l 7.75 828 872 9.SO "'25 

2 600 6" 7.00 7.50 '00 '00 9.00 9.50 ".00 



• •• CAMBRIA STEEL. 

.A1tEA8 OF FLAT ROLLED STEEL BARS. /"1' 
( CONTINUEO.) 

""'- 5" 5f' 51" 6i" ....... 6" 6i" 61" 6!" 12" 

--- - - - - - ---- -
t .313 • 328 .... .359 .275 ."1 .• 06 .• " ., .. . .,. .MII .688 . 719 .'" .781 .813 .... I." 

.'" .,.. 1.113 1.08 1.13 1.17 1.22 1.27 "5 
1.25 1.81 I." U4 I. .. I." 1.63 1.69 '.00 

~ 
1.56 1.64 1.78 I." 1.88 1.95 '113 W '.75 
1.88 1.27 '06 W '.25 , ... , .. as, .... 
. 1' '" W .. , '63 '.78 ... '95 , ... ... , .. "5 .88 3.00 .13 '.25 '.88 '00 

1 "I '.95 3.09 ." 8.38 3.52 3.68 3." '75 
3.13 '.28 3.44 3.59 3.75 3.91 '.06 '.22 , ... 

1 ... 3.61 3.78 8.95 ·4.13 ' .30 4.47 .... a .. 
'.75 , ... 4.13 . .31 .... '.69 '.88 '.06 9.00 

1/ '.06 ' .27 4.47 ... , '.88 '.08 5.28 6.48 9.75 
4.38 4059 4.81 '.113 , ... 5.47 '.69 5.91 to.fIO 

lit '.69 •. n 5.16 '.39 , ... 5.88 .IIO .O! 11.$ 
'.00 '.25 ,." 5.75 '.00 .25 ... "5 1'00 

1,\ 5.31 5.58 .... '11 • 38 , ... 6.91 7.17 12.75 

:,1. .... 5.9\ at, .., .75 '.03 7.3\ 7.59 I'" , ... <2, .58 .83 7.13 H2 ' .n all' 14.25 
II '25 ... .88 7.19 , ... 7.81 al3 au 15.00 

1,\ .56 8.88 '.22 , ... '.88 aoo a53 ass 15.75 , 

:l .88 '.22 7.56 7.91 a25 •• 9 .94 9.28 " .. • 7.19 '.55 7.9\ a27 ... '38 9." 9.70 17.25 
II , ... '.88 a25 as8 9.00 9.38 '.75 10.13 1&00 I 
:1 7.81 .00 .59 .98 9.38 '.77 10.16 to.55 1&75 

.13 .53 .94 9." '.75 10.16 I." 10.97 tll.50 
III .« ass 9.28 9.70 10.18 10.1".5 to.97 11.39 00.25 
If a75 9.19 9.63 10.06 10.50 11).94. 11.38 11.81 21.00 

:1/ '.06 9.52 '.27 10..(2 10.88 11.33 11.78 1'28 21.75 
'.38 9." 10.31 10.78 11.25 11.72 12.19 1.66 .... , 

III '.69 10.17 1.66 11.14 11.63 12.11 12.59 1308 ,. .. , , 10.00 10.50 11.00 11.50 12.00 I ... 1300 I." ".00 



-

CA14BRlA. STEEL. ... 
AREAS OF F LAT ROLLED STEEL BARS. 

(CoSnNUao.) 

... - 1" 71" 7 i " 7~ 1I 8 " Sf" 81" 8~1I 12" ...... • • 

- - - - - - - ------

+ 
."" .... .• 00 .'" .000 >16 .53' .6<7 .750 
.m ."" .938 .... 1.00 1." 1.00 1.09 1.6. 

1.31 1.86 1.41 1." 1.50 1." U9 1." .'" 1.75 1.81 1.01 1.9< '00 <06 '" ... .00 

~ 
". .., ... .., .50 .53 '86 ". .75 
.. 3 ", <8, <9, '00 .09 ." •. " <50 
&06 &" . " ... &50 '61 ." . .. 6." 
'50 36. . 75 .88 ' .00 4.18 .... <88 .00 

1 
... •. re •. " '.86 ' .50 •. " • . 78 ' .92 .75 
... S ' .53 •. 00 .... 6.00 IUS 6.31 1i.47 7.60 
4.8t ... S 5.18 6.33 5.50 '.67 , ... ." .'" ,.'" 6.44 '.63 5.81 6.00 ." • 88 " . '.00 

f{ '.00 ' .00 .00 .30 .50 &7, .. , 7. ll '.75 

'" ... ." '.78 7.00 7." 7.« 7.66 10.50 

,t '" ... 7.'" ,.., 7.50 7.71 7.97 '!II 11.25 
7.00 7.'" 7.50 7.75 .00 ... '50 '75 1<00 

'n 7.« 7.70 7.'17 "" .50 .77 '.113 ... , "75 
, I 7 .. ". • « .,. ' .00 •. " ' .56 . ... 1350 
't, ." .61 &9, '!II ' .50 .... .. 00 10.39 14.25 
Ij '75 ' .116 ' .86 '.69 10.00 10.31 .... 10.94 15.00 

' t. 9.19 '.53 , ... to.17 10.50 10.83 11.11 11.48 IUS 

l!, '.63 '.97 10.81 .... 11.00 11.M 11.69 "" 1&50 
10.00 to.4! 10:18 11.14 11.50 11.86 ,." , ... " ... 11 10.60 10.88 11.25 t 1.6.'1 12.00 , ... 12.75 13. 13 1&00 

't. 10.94 11 .83 11 .72 t2.11 "50 '''' 18.28 1&67 1&75 
11 11.38 11 .78 12.19 112.59 1300 18."J 13.81 tU ! 19.50 
'U 11.81 "" 12.66 13.08 1350 13.92 1U 4 14.77 !II'" 
' I "'" "" 18.13 '35' 14.00 14.. 44- '·U8 HUll 21.00 

: ~{ It" 18.14 13.59 H..I» 1<50 IUli 11i.4. 15.86 21.75 

, 18.18 13.511 14.08 H,.53 .. 00 15.41 .... tl .f.! ..... 
' I "" lUl5 14.63 1M' , ... ,.0, 16.4.7 ,,., ...., 
• 14.00 IUiO 15.00 15.50 11S.00 1MIG 17.00 17.60 " .00 



3 •• CAMBRIA STEEL. 

AREAS OF FLAT ROLLED STEEL BARS. 

(CoSTINUIm.) 

-
"""- 9" 91" 9i" 9JII 10'1 1O:!" lOr' 10i" 12" 
ill ...... 

-- - - - - - - -----
~ 

... .'" .'" .609 .62! .6<, .66' .672 .76il 
US 1.16 1.19 1.22 I.,. 1.28 1.31 1.34 1.60 
' .69 1.73 ,." 1.63 '.88 I." ... , >112 ." ... ." .88 .... , ... .., . .. .. , 600 

1. 
.. , as, '" ." 3.13 ... 628 .36 17, 
a88 6<, ." ." 3.75 .6< ." '.03 ' .60 ." '" <1' ..., '.88 .." 4.59 4.70 ,." 

I '.60 '.OJ •. " ' .88 '.00 6.13 ... '.88 600 

!{ 6" 6." '.34 6.<, 6" 6.77 6" <05 ." 6.63 6.78 5." '.00 ." .. , ." 672 '.60 

~ aI. ." ." 6.70 .88 7.116 7.22 7." <2, 
8.1ii ." 7.\3 7.31 7.60 7." 7.88 a" 9.00 

II 7.81 7.52 7.72 7.92 "8 ." a" a72 9.75 
7.88 ... &" '" &76 a., 9.19 9.H 10.60 

,+I 0" &67 0" 9.14 '.88 9.61 ,.S< 10.08 11 .25 
'.00 '.25 9.60 9.711 10.00 10" 1060 10.75 1000 

11 
,." '.88 1000 lo.sS "63 10.89 11.18 11.42 1075 

10.13 10.41 ,." ,ao7 11-'" 11.53 1t.81 1000 1<" 
10.69 10.98 11.28 11.58 11.88 t2.17 1!..f.7 1077 14.21; 

1j 11-'" 11.56 11.88 I'UD 10 .. 1081 13.1:! IU4 1>00 

il 11.81 12.14 12.47 12.110 18.13 111.45 1>" 14.11 15.75 ,<8, 12.?! 13.06 18.41 113.75 14.09 14.44 14.78 1<50 

"" 
,,,,, 

"" 14.02 IU8 14.73 15.09 15.45 17.2.5 
'I 13.60 \3.88 , .. ,. 14.63

1

15,00 15.38 16.75 16.13 1&00 

II 14.00 14.45 14.114 10.23 15.63 "112 16.41 ,6., 1&75 
'''.63 15.03 11i.« to.Sf 16.26 "" 17.00 17.47 19.00 
16.19 \5.61 ,ao, 16.~ 16.88 17.30 t?72 18.14 "'25 

11 .. " "19 1<63 17.00 ~ ... 17." 1&88 18.81 21.00 

:1/ 16.81 16.77 17.22 17.67 18..18 18.58 19.03 IUS 21.75 
16.88 17.34 t?81 18.28 18.75 19.22 19.&9 20.16 22.60 

' tt 17." 17.92 18..41 18.89 19.88 119.86 "''' 20.88 ... " , 18.00 18.1iO 19.00 119.50 .00 j!O.liO 21.00 21.50 " .00 



, ~ .. 
CAMBRIA STEEL. .07 

AREAS OF FLAT ROLLED STEEL BARB. 

( CON CI.I) IlI!:D. ) 

niU_ 
11" lli ' I ll ~ tI!ll i l , 12" 12i ' ' 12f' 12t" '" ~';:S ;".! ..... • e,,; 

---- •• + 
-=.:lS 

-I. .688 .703 . 719 .m .750 .7" .781 .m ,- . 
-;;,,'" 

~ 
1.38 1.(1 I,·U t.47 1.50 1.53 1.50 1.69 li';;X 

'50 2.ll 2.16 . ,. ." '". '.S< ... '" S] . 
2.75 2.81 '.88 ... '.00 3.00 3.13 3.\9 t-.8 ~ 

+ 
B.« '.52 '" 3.67 3.75 3.88 3.91 '" ! ." -x 
·4.13 .. '" 4.31 ·1..41 '.50 •. 59 •. " '.78 :dl" 
".81 '.92 5.08 5.14 5." ,." 5.47 5.53 l!!:'~ 
5.50 '.53 5.75 5.88 .00 <13 ." .38 ~~ .. 

~ ... :! 

~ 
.19 <3, '47 6.61 .75 '" 7.08 7.17 

., . .. ~ 
'" 7.08 7.19 7.S< 7.so 7.66 7.8\ 7-'11 ~'a 
7.56 7." 7.91 008 ." 0 .. '" 077 ~ x! .. , 0" &53 081 '.00 9.19 '.38 '.66 

~~: 

IX 
." 9.t4 ,." 9.55 '.75 9.95 10.16 10.86 --a ,." 9." 1.06 10.28 to.50 .. " .... 11.16 ~~~ 

10.31 I'" 10.78 11.02 11.25 tu8 11.12 11.95 ~.e 
11.00 11.25 11.50 11.75 1200 12" 1250 1275 2.ll a 
11.69 11.96 1&2' .... 1275 13.02 13.28 .. " ::.; If 

1-10 !.J. 
l ~ 1238 12.66 12.94 13.22 IS-50 113.18 14.06 14.M ~2~ 

13.06 13.86 18.66 18.96 14.25 14.55 14.84 15.14 u • • 

1 ! 18.75 14.06 14.88 ".59 1".00 1,,·31 15.63 15.114 ". ~~g 
1-10 IU4 14.77 15.09 15.(2 15.75 16.08 lUI 1&" W lA 11).13 15.47 15.81 16.16 16.50 16.84 17.19 17.53 

" 
, 

15.81 16.17 16.53 16.89 117.25 17.61 17.97 1&" "" 11 1<50 16.88 17.25 17.88 11&00 11&3' 1&" 19.13 .. : I 

11. 17.19 17.58 17.97 18.36 18.75 19.14 19.63 19.92 J~. 11 17.88 18.28 18.69 19.09 19.so 19.91 20.31 211.72 !-o..c-" III 1&56 18.98 19.41 19.83 20.25 20.67 21.09 ,,-'" :::§~fi 
1 1 19.25 19.59 1211.13 1".56 1,,·00 I"'" 21.88 22.31 oS! ~ .. " 

F~t 
1ft 19.9t 20.39 20.84 21.30 21.75 22.20 "-68 "''' .. oi x :! 
11 20." 21.09 21.66 22.03 22.50 22.97 23.« 23.91 ~ .!!~~ 
1ft ~1.31 21.80 22.28 22.77 23.25 23.78 24.22 24.70 I ~ ~.,: , ,22.00 22.50 23.00 .23.50 24.00 .24.00 25.00 I 25.60 """''' 

L. 



3 •• CAMBRIA STEEL. 

WEIGHTS OF FLAT ROLLED STRIPS, HOOP OR 
BAND STEEL. 

POUNDS PER LINEAL FOOT. 

ThickuesHc8 by UlrlululChnUl. Wire Gnuke. 
0... c~bic foot "( .. ,,.,I weigt.. 4!1!1,6 pou"<l •. 

For wid.,," (rom X" jocb. to" Inch and ,hick,otUeI l,om No. 19 ." No. 11 D.W.G. 

YUill '0. It. ... " to. 17 • ... " ... ~ .. " . .. 13- '0.1a. kit 
iIIl'" ... ,. ~91L .. , . .. ,. "', . .., .. • 011:;1 .. ,109 I ... .1001, --- - ---- - -----------II .036 .... . 0<, .055 .061 .071 .OSI .093 .102 

.038 .0<, .0;' .05' .005 .07' .086 .098 .lOS 

fl .0<0 .0<, .055 .062 .... .079 .091 .10< .111i .... . 0<, .0;' .055 .073 .os. .096 .110 .121 

~ 
.0<, .1152 .062 .0;' .077 .088 .10t .U6 .1211 
.OH .055 .066 .073 .086 .09' .106 .122 .184 
.0<' .0;' .008 .076 .084 .097 .tll .127 .140 
.0;1 .000 .071 .079 .088 .10t .116 .138 .1.{7 

I .OM .062 .07' .088 .092 .106 .121 .139 .153 

II .0;6 .005 .077 .086 .096 .110 .123 .'" .159 
.058 .008 .086 .090 .09' .115 .131 .151 .106 
.000 .070 .083 .093 .103 .119 .136 .156 .172 

~ 
.062 .073 .086 .097 .107 .123 .141 .102 .179 
.065 .07' .089 .100 .ttt .128 .146 .168 .185 
.067 .0'/8 .092 .10< .US .132 .151 .174 .191 
.008 .681 .086 .107 .t19 .18'1 .1" .ISO .198 

(I 
.071 .083 . 099 .111 .122 .l4t .162 .185 .... 
.07' .086 .102 .114 .126 .1-46 .107 .191 ,210 
.076 .089 .10; .117 .130 .150 .172 .197 .2\7 
.078 .091 .IOS ,121 .184 .15< .l7I .'03 .m 

t' .086 .". .111 .m .188 .159 .162 ... . ." 
.083 .096 .114 .128 .142 .163 .18'1 .214 .255 

II 
.085 .m .117 .131 .145 .163 .192 .,.. .2<2 
.r1fI .1'" .1" .185 .i.t9 .172 .197 .'" ... , 

1'1 
.089 .10< .122 .188 .153 .176 .202 .232 .255 
.on .107 .126 .142 .157 .t81 .'07 .237 .261 
.". .109 .'" .145 .161 .185 .212 ... , .268 

/I .096 .112 .132 .148 .161 .190 .217 ... , .27' 

{I 
.099 .115 .198 .152 .168 .I" .222 .255 .281 
.100 .117 .139 .155 .172 .198 .'IZ/ .261 .237 
.103 .t20 .I" .159 .176 .203 ."" .'" .293 
.105 .122 .145 .162 .IOJ .207 .237 .272 .300 
.107 .125 .148 .1" .1" ,212 .2<, . m .... 

... 



r . 
CAMBRIA STEEL. 3 •• 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PER LIN EAL FOOT. 

One cubic foot of $led weighs 4811.6 pounds. 
f or lhickneDe' from n inc h IOi( inch Ind widths {rom i inch 101 inch. 

""'- j " un I," it" \1.1 ... 
-Ill H" H" n" i" 

- ------ --------- - - -
-h .053 .00' .063 .063 .066 .07' .073 .07' .080 
/ , .066 .071 .016 .m .083 .1187 .0111 .090 .100 
/, .080 .063 .000 .090 .100 .100 .tlO .116 .120 
I , .OIIS .m .100 .ltO .U6 .1" .12' .1" .139 

J, .106 .118 .101 .126 .133 .189 .148 .158 .159 
.101 .m .1" .1<% .14.9 .151 .1" .1'" .119 

(I .133 .141 .149 .158 .1" .m, .1" .191 .199 
.146 .100 .164 .173 .1" .1" ""1 ~1O ~19 

~ 
,169 .169 . 119 .189 .199 ... . 219 .... .... 
.173 • 183 .1" .... ." .W m .... .'" .186 .169 ... ."1 .232 .... .258 ~07 .219 
.190 .212 .... . 'al .2" .261 .'" .286 .... 

fl 
.218 .286 .239 • 252 .286 . m .... ... .819 ... , .240 .2M .268 .282 .m .310 .S25 .339 
.239 . 2M .... .... .". . 314 .... .... .85' 
~ .268 ~ • 800 .815 .831 ... , .... .m 

fi 
s .... m 02115 .... ... , ... .... ... 
. m .... .314 ." 1 ... , .... .... .401 .418 .... • 810 . ... ... , ... .... . ... .... .... .... .... . ... . ... .... . 401 .... . ... . ... 

I . 819 .... .869 .m ... .418 .'38 .... ..,. 
II .... .... ..,. .... ,·U5 .... .451 .m .• " ... , .,., .... .410 .... .... .m .'96 .518 

.359 . 381 .• 03 .... ,·us ,.(71 ,.fo98 .615 .538 

f! 
.m ... . 418 ... , .... .... .511 "" . ... 
.286 .• " •• 89 .457 ."1 .606 .680 "" .'" ... .• " .448 . m .4" .... .64' ~" .• " . 412 .• ., .... •• 89 .515 .64' .... ~" .618 

~ 
.... .... . .,. .606 • 581 .... ~ . 611 .... 
.438 .... .• " .5!0 .648 .,,. .603 .... .rii' .... .... .50! .... .... . , .. .621 . .. , .m .... .... • 5l!3 . ... .581 .1510 . ... .669 .697 . .,. .606 .... .661 "" .... ... , .687 .717 



• 

• 00 CAMBRIA STEEL . 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PEA L1NEAL f OOT. 

( CONTINUED.) 

will" -"'- U" ';," nil n" U" I" 12" ilI[ ... ~ .. 

-

* 
.083 .1186 .000 • 098 .096 .100 .103 .106 >S • 
.10< .108 .112 .118 .100 .125 .129 .133 >1, 
.125 .129 .1" .139 .14.4 ,149 .1" .is!! ." i , .1., .151 .157 .163 .169 .174 .10) .1&1 4.4.6 

~ 
.166 .129 .1" .166 .t9S .199 .206 .212 5.10 
.187 .194 .,., .209 ,217 .22< .232 .289 5.74 
.206 21' ..... .232 .241 .24' .267 .266 '.88 .... .257 .247 • 256 .... "'. .283 .292 7.01 

II .24' .25' .... .m "" .m .809 .819 7." .27' .281 .291 .900 .313 .:t2< .... ... , '29 

tl .'" .900 .314. .825 .867 .84' .86\1 .trnl ." .311 .:t2< .336 ... , ,361 .37' .336 .988 '.56 

I • 232 .... .86' .trnl .... .898 .4.12 .'25 10.20 
II .853 .867 .881 . ". .• 09 ..... .• 37 .... 10.84 

(I .37' .388 .• 03 .4.18 .'28 .«8 .• " . ." 11.48 .... .4.10 .428 .... .4Ji7 . ." ..,. .505 12.11 

fl 
.4J5 .. " ,448 .• " .481 .• 98 .515 "'I 1>7' 
,436 .... ,·471 .• as .... .... .'" .556 18.39 
... 7 .. " .493 .51t .50> ... 8 .666 . .,. 1.(.03 
. m .... . 515 .... ..... .'29 ." .611 a .66 

I .• " . 518 .... .556 .• 78 .• " .618 .638 15.30 

II .519 .5<, .... .581 .0l2 .083 ... , .... 15.114. .,,' .581 .583 .... .62' .647 .669 .691 1 ~58 
II .... .583 .600 . 628 .... .612 .695 .717 17.21 

fl 
. 581 .... .628 • "1 ." . .687 .721 .7« 17.8.5 ... . 62' .... .". .'88 .722 .746 .77' 18.49 
.083 ... 7 .672 .'37 .722 .747 .772 .'1'11 19.13 ... , . ." .695 ."1 .746 .772 .798 .083 19.76 

~ 
.... .691 . 717 .744 .77' .737 .... .850 20.4.0 
.685 .712 .740 .m .794 .083 .84' .m 21.1)4 
.706 .m .762 .790 .818 .8<7 • 87' ... 21.68 
.72' .755 .78< .813 ... , .trnl .001 .930 ~~ 
.747 .m .607 .837 .867 .696 .83' .956 32" 



~ CA.MBRIA. STEEL. 401 

WEIGHTS OF FLA.T ROLLED STEEL BARS. 

POUNDS PER LINEAL FOOT. 

( CONTINUr.O.) 

n.i:lu. H" H" //' H" 12 /1 
I~l~ n" it" U" I" 0) 

--- - ------ - ------ --
;, .ltO .1I11 .116 .'20 .123 .126 .• 29 .. " '" ,', .111/ .141 .I" .149 .'64 .• 58 .162 •• 66 S.19 
;, .. " .• 6\1 .17' .m .184 .• 89 .. " •• 99 ,." 
" .• 92 .1118 .2tl8 .299 .21S j,,, .2%1 .m 4,46 

j, .219 .'" .m .'" .'" .26' .26' .266 5.10 .,., ."" .". .'" ."" .284 .29' .299 5.74 

IT .'tI. .'" .29' .m .<wI .315 .3U .332 ." 
.30' .3tO .320 .329 .", ."7 .• 56 .366 7.01 

n .'" .'" .'" .35' .30' .m .", .898 7.65 
.356 .367 .m .388 .299 . 410 ." . .• 82 .29 

IT .383 .986 .'117 _·US .480 .442 .• 53 .'65 ." .m .423 .. " .'" ,46t . m .... .'" ,." 
I .• " .452 .• 66 .• 78 .491 ... .1i18 .53' 10.20 

ii .• 66 .... .... .508 .622 .586 .050 .'" 10.114, 
.493 .508 .538 .538 .553 .586 .588 .• 98 11.48 
.520 .536 .553 .586 .584 .599 .615 .63' 12.11 

fl 
.M' .'" .58' .598 .61,( .63' .647 .'" '''5 
.,5 .• " .610 .'" .645 .662 .680 .'" 13.39 
. 608 . ., . .889 .667 .67' .694 .712 .m 14.03 
.586 .64' .668 .687 .7Il6 .725 .U5 .7" lUG 

I .667 .m .rHl .717 :m .757 .m .m 15.30 

II .685 .706 .7211 .747 .7" .m .809 .830 15.94 
.712 .m .'" .m .799 .82\1 .84' .863 .. " .140 .762 .m .lI\l7 .'" .85' .'" .266 17.21 

fl 
.767 .7IlO .813 .837 .,., .883 .... .'80 17.85 
. m .818 .". .367 .89' .916 .. " .'" 18.49 

."" .847 .872 .896 .921 .'" .117' .996 19.13 

.84' .875 .90' .926 .863 .978 '.00 1.03 19.76 

~ 
.m .903 .'80 .968 .983 LOt 1.04 1.06 20.40 
. 904 ." . .'" .986 LOt 1.04 1.117 !.to 21.04 
.931 .960 .988 1.02 1.64 1.117 1.10 1.13 21.68 
.959 .988 UI2 1 ~.05 1.117 1.10 1.13 1.16 22.31 
.986 1.02 \.00 1.08 1.11 1.14 1.17 1.20 22.95 



40' CAMBRIA STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

POUNDS PER LINEAL FOOT. 

(CONTINUED.) 

ru,u-
H" nil H" tl" U" H" H" l" iItloeM!. 12" 

--- ---- - ---------- -
n .136 .189 ,143 .146 ,1(9 .1" .156 .159 " . / , .170 . 1 'l4 .118 .183 .187 .191 .183 .189 3.19 

~ 
.204 .'" .21.f. .219 .'" .229 .284 ..", '.83 
.838 .". .2.111 .266 .261 .267 .2?lI .m U6 

t .m .m .898 .m .m .016 .812 .819 5.10 
.306 .814 .831 .389 .836 .34' .831 .,,' 6.74 
.34' .34' ."7 .366 .au ."" .3911 .89' '.38 
.87' .338 .89' .'02 .411 .<2Il .<2Il .'38 7.01 

~ 
.• 08 .418 .428 .'38 .... ..58 .• 83 .418 7." .«2 .'" .. " .mi .486 .496 .607 .618 ", ,.(76 .'83 .500 .511 "" .,35 .64' .558 ." .510 .623 .535 .04' .560 .• " .535 •• 98 "58 

! .04' .558 .611 .584 .598 .611 .'" .638 10.20 
U .'" .693 .607 .621 .635 .64' .'" .ff77 10.M 

il .613 .628 .1142 .567 .m .687 .7112 .117 11.48 
.647 .1152 .678 .694 .7\0 .m ,741 .767 12.11 

f! 
.831 .687 .1140 .730 .741 .764 .730 .187 I", 
.7Hi .732 .750 .787 .784 .802 .819 .687 "" .7-49 .7</ .m .8114 .822 .84' .858 .ff77 14.03 
.m .802 .831 .84' .85' .678 .897 .916 14.66 

/ .817 .837 .857 J!77 .898 .916 .m .'" 15.30 

II .851 .m .892 .913 .934 .955 .975 .996 15.94-
.SO; .900 .m .'" .m .00. 1.01 1.64 1<68 

Ii .919 ."1 .964 .838 1.01 1.112 1.00 1.08 17.21 

U 
.858 .87' .m 1.112 1.05 1.07 1.09 1.12 17.85 
.987 1.01 1.0< 1.116 1.08 Lit 1.13 1.16 1&4.9 

1.112 1.00 1.07 UO 1.12 1.15 1.17 1.20 19.13 
1.116 1.08 t.1t US 1.16 us 1.21 I." 19.76 

i 
1.09 1.12 1.14 1.17 1.20 I."' 1.25 1.83 2Q.40 
1.12 1.15 1.18 Ut 1.83 1.25 1.89 Ull 21.1)4 
1.16 1.19 1.21 1.24 1.87 I.'" 1.83 1.S5 21.68 
\.19 .22 1.25 1.83 1.31 1.84 1.87 1.89 2231 
1.23 .26 1.83 1.31 I. .. 1.37 1.40 1.43 ... 95 

\ 



I 
CAM BRI A STEEL. 4O. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 

POUNDS PER LIN EAL FOOT. 

One cubic foot of sleel weighs "89.6 pounds. 
For Thicknesses from -I, in. to 2 ins. and Widths from 1 in. 10 12iins. 

ru_ 
1" I f" Ii" I f" ...... 2" 2l" 21" 2t" 12" 

- -- ._--- ----------
-/, .... :m .956 1.12 1.28 1.43 1.59 1.75 7.65 
I .850 1.06 1.28 1.4.9 1.7 1.91 2.13 '" 10.20 

/, 1.06 1.33 1.59 1.86 <I, ." >66 '" 12.75 
I 1.28 1.59 1.91 2.23 2." ..", 3.19 3.51 15,3<1 

'I' U9 1.86 2.23 'OO 2.38 ." 3.'" '.03 17.85 
1.70 <IS 2." 2.98 3.40 3.83 '.25 '.68 20.4(1 

~ 
1.9\ .a, as7 3.35 .83 '.30 ..,8 '.26 "'95 
IUS 2.66 3.19 ,.", '.25 '.78 5.31 '.84 ".OO 'M 2.92 3.61 .. " '.68 5.26 '.84 ." 28.05 ." >t, '.83 4.46 5.10 5.74 ." 7.01 30.60 

\' '" ... 4.14 '.83 '.53 8" 6.91 7.60 33.15 
.98 '72 4.46 5.21 '.95 6.69 H4. &18 35.70 

II 3.19 3.38 '.78 '.68 8" 7.17 7." 877 ,." , ." .. " 5.10 '.95 8SO 7.65 ." '.35 40.80 

' -/' 36' 4.52 UZ 8" 7.23 8" 9.113 '.93 . ." 

:), as3 '.78 5.74 6.SO 7.65 &6' 9.56 1G.52 45.90 .... '.05 6.00 WI 8.98 '.08 10.09 11.10 .... 
11 •. " 5.31 6.38 7.44 8" 9.66 1<63 11.69 51.00 

~ t 
4.46 '.68 ." 7.81 8.93 10,M t 1.16 "27 "56 '.68 '.84 7.01 <1, 9.35 to.f>2 t 1.69 "86 56.10 , , .. " 6.11 7.33 , .. 9.78 11.00 I'"~ 13.44 58.65 

11 5.10 8" 7.65 "'110
.21) 

11.48 12.75 14.03 6\.20 

I t, 5.31 8 .. 7." 9.30 10.63 11.95 ,.28 lUI "'76 , i '.63 8" &29 9.67 11.05 12.43 13.81 15.19 66.30 
' II 5.74 7.17 '" 10.04 11.48 12.91 14.34 15.78 68. .. 
'I '.96 7.44 &9, 10.41\ 11.90 13.311 14.88 1836 7UO 

: ~ 
<1, 7.70 9.24 10.78 12.33 ,.87 15.41 1895 T.1.95 
838 7'11 9.56 \1.16 12.75 14.:14 15.94, 17.53 "" 'II 8" '28 '.88 11.53 13.18 14.82 16.47 18.12 T.1.00 , 8SO '" 10.20 11.90 13.60 15.30 17.00 18.70 81.60 



404 CAMBRIA STEEL. 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PER LINEAL FOOT. 

e CONTINUED.) 

Thickness 

in Inches 3" 31" 3t" 3~" 4'/ 4.1" • 4~" 4J!" 4 12" 

--- - ---- - ----------

-{~ 1.91 2.07 2.23, 2.39 2.55 2.71 2.87 3.03 7.65 
1 2.55 2.76 2.98 3.19 3.40 3.61 3.83 4.04 10.20 " 
I~ 3.19 3.45 3.72 3.98 4.25 4.52 4.78 5.05 12.75 
i 3.83 4.14 4.46 4.78 5.10 5.42 5.74 6.06 15.30 
7 4.46 4.83 5.21 5.58 5.95 6.32 6.69 7.07 17.85 Tt 5.10 5.53 5.95 6.38 6.80 7.22 7.65 8.08 20.40 

19~ 5.74 6.22 6.69 7.17 7.65 8.13 8.61 9.08 22.95 
~ 6.38 6.91 7.44 7.97 8.50 9.03 9.56 10.09 25.50 
tl 7.01 7.60 8.18 8.77 9.35 9.93 10.52 11.10 28.05 ~ J! 7.65 8.29 8.93 9.56 10.20 10.84 11.48 12.11 30. 60 4 

1 ~. 8.29 8.98 9.67 10.36 11.05 11.74 12.43 13.12 33.15 
~ 8.93 9.67 10.41 11.16 11.90 12.64 13.39 14.13 35.70 R I. 9.56 10.36 11.16 11.95 12.75 13.55 14.34 15.14 38.25 lH 10.20 11.05 11.90 12.75 13.60 14.45 15.30 16.15 40.80 

I i" 10.84 11.74 12.64 13.55 14.45 15.35 16.26 17.16 43.35 
It 11.48 12.43 13.39 14.34 15.30 16.26 17.21 18.17 45.90 
l r3" 12.11 13.12 14.13 15.14 16.15 17.16 18.17 19.18 48.45 
1 .1 12.75 13.81 14.88 15.94 17.00 18.06 19.13 20.19 51.00 4 

I t" i3.39 14.50 15.62 16.73117.85 18.97 20.08 21.20 53.55 
1 ii 14.03 15.19 16.36 17.53 18.70 19.87 21.04 22.21 56.10 R 
1 [7" 14.66 15.88 17.11 18.33 19.55 20.77 21.99 23.22 58.65 
It 15.30 16.58 17.85 19.13 20.40 21.68 22.95 24.23 61.20 

1 t'~ 15.92 17.27 18.59 19.92 21.25 22.58 23.91 25.23 63.75 
q 16.58 17.96 19.34 20.72 22.10 23.48 24.86 26.24 66.30 
III 17.21 18.65 20.08 21.52 22.95 24.38 25.82 27.25 68.85 
Ii 17.85 19.34 20.83 22.31 23.80 25.29 26.78 28.26 71.40 

l JS 18.49 20.03
1
21.57 23.11 24.65 26.19 27.73 29.27 73.95 

l If 19.13120.72122.31 23.91 25.50 27.09 28.69 30.28 76.50 
I l • 19.76 21.41 23.06,24.70 26.35 28.00 29.64 31.29 79.05 2[" 20.40 22.10 23.80, 25.50 27.20 28.90 30.60 32.30 81.60 



, ~I 
~. 

-
1 CAMBRIA STEEL. 405 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PER LINEAL FOOT. 

(CONTINUED. ) 

Thiokness I (( 5/1 5.111 5~1/ 5 i " 6" 6t" 6~1I 6.:1" 12" 
in lnohes. 4 4 

--- --
lS~ 3.19 3.35 3.51 3.67 3.83 3.98 4.14 4.30 7.65 

t 4.25 4.46 4.68 4.89\ 5.10 5.31 5.53 5.74 10.20 

!r; 5.31 5.58 5.84, 6.11 6.38 6.64 6.91 7.17 12.75 
;L 6.38 6.69 7.01 7.33 7.65 7.97 8.29 8.61 15.30 
8 

Tf 7.44 7.81 8.18

1 

8.55 3.93 9.30 9.67 10.04 17.85 
8.50 8.93 9.35 9.78 10.20 10.63 11.05 11.48 20.40 

Ir; 9.56 10.04 10.52 11.00 11.48 11.95 12.43 12.91 22.95 

& 10.631 11.16 11.69
1
12.22 12.75 13.28 13.81 14.34 25.50 

! 

H 11.69 12.27 12.86, 13.44 14.03 14.61 15.19 15.78 28.05 

i 12.75 13.39 14.03

1

14.67 15.30 15.94 16.58 17.21 30.60 

tl 13.81 /14.50 15.19 15.88 16.58 17.27 17.96 18.65 33.15 
14.88 15.62 16.36 17.11 17.85 18.59 19.34 20.08 35.70 

H 15.941 16.73 17.53 18.33 19.13 19.92 20.72 21.52 38.25 
1 17.00

1
17.85\ 18.70 19.55 20.40 21.25 22.10 22.95 40.80 

lir; 18.06 18.97 19.87120.77 21.68 22.58 23.48 24.38 43.35 
lk 19.13 20.08 21.04 21.99 22.95 23.91 24.86 25.82 45.90 
1(r; 20.19 21.20 22.21 23.22

1 
24.23 25.23 26.24 27.25 48.45 

1 ! 121.25 22.31 123.38 24.44 25.50 26.56 27.63 28.69 51.00 

lh 122.31 123.43 24.54 25.66 26.78 27.89 29.01 30.12 53.55 
q 23.38 24.54 25.71 26.88 28.05 29.22 30.39 31.56 56.10 

litr 24.44 25.66 26.88 28.10 29.33 30.55 31.77 32.99 58.65 

it 
::::1 ::::: 

28.05 29.33 30.60 31.88 33.15 34.43 61.20 

Iltr 29.22, 30.55 31.88 33.20 34.53 35.86 63.75 

1 i 27.63 29.01 30.39 31.77 33.15 34.53 35.91 37.29 66.30 
1" 28.69 30.12 31.56 32.99 34.43 35.86 37.29 38.73 68.85 
1 fl 29.75 31.24 32.73 34.21 35.70 37.19 38.68 40.16 71.40 

I 1 
It} 30.8t! 32.35 33.89

1

35.43 36.98 38.52 40.06 41.60 73.95 

t rt 31.88
1
33.47 35.06 36.66 38.25 39.84 41.44 43.03 76.50 

32.94, 34.58 36.23 37.88 39.53 41.17 42.82 44.47 79.05 
2 34.00 35.70 37.40139.10 40.80 42.50 44.20 45.90 81.60 



406 CAMDRI A STEEL. 

WEIGHTS OF FLA T ROLLED STEEL BARS. 
POUNDS PER LINEAL FOOT. 

(CO:O;TI~U EO.) 

--ID.I .. _ 8" 8JII 8111 81/1 12" 

{ , 5.ID US '.42 '.58 1." 
j 5 .. 7.01 1." 7.44 10.20 

t &50 &11 9." 9.30 12.75 
10.20 to.bll 10.84. 11.16 \5.30 

1
1
1.90 

12.27 12.114, 1>02 17.85 
! 13.60 14.03 14.45 14.88 20 . .(0 

~ 
15.311 15.78 16.26 1<1' "95 
17.00 17.53 1&05 18.59 ".50 
1&71) 19.28 19.87 20.45 28.95 
20.40 21.04 2[,68 22.3\ 30.50 

V .. ., 22.19 23.48 24.17 33.15 ..... 24." 25.29 ,." 35.70 
III 25.50 " ... 27.09 27.89 38." 

21." 28.05 28.., 29.75 40.80 

I/, 28.90 29." 30.71 31.61 O.3S 
II 30." ::11.56 "''' 33.47 " . ., 
I t, "-30 33.31 34.32 " ... .. " I I 34.00 ".05 86.13 37.19 SUlO 

II< 85.70 ,.." 37.93 39.95 58.55 
I I 37.40 38.51 39.74 .(0.91 56.11) 
I" 39.10 40.82 41.54 .. 11 58." 
I! 40.80 "Ill .. " 44.63 61.20 

It, <2.50 .... 45.16 .... ".15 
I I 44.20 ".58 .. " .. " "30 III .(5.90 47.33 .&11 50.20 .. " Il 47.60 49.09 50.58 .. 06 7L40 

If! .f9.30 50." 58." 58." 13.95 
II 51.00 62.59 &1.\9 55.18 1550 
III '''' ,4.3, 55.99 57.64 " ... 2 54.40 56.10 57.80 59.50 81.60 



OAMBRIA STEEL. 407 

WEIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PEII LINEAL fOOT. 

(COSTINUED.) 

rIoiw .. 
10" 10i" 10l" 10!" 12" 

l , ... ." ." 6." 7." 
j "50 &71 "" 9.14 1020 

I< 10.63 1.89 11.16 11.(2 1<" 

~ 
12,. 1&07 I'" 13.71 15.30 
14.88 IU5 15.62 tU9 t7.8b 

I 17.00 17.43 17.85 I"" "''' 

~ 
19.1~ 19.60 20." 20.03 ... " 21.25 21.78 'UI ... " ..... 
"''' ..... ".M 25.13 ... 00 
".50 "I' ,.,. !!7.4t 80.60 

V " ... .. .. 29.01 29.70 38.15 
29.75 30.49 31.24 31.98 95.70 

I" 
31.88 ".67 33.47 ... " ..... 
".00 ..... 35.70 , ... 40.80 

I I. .6.18 8'/.03 8'/." .... 43.95 

:A .... ~U1 40.16 41.12 ..... 
40.38 41.38 4!.39 43.40 .... 

I j ..... 43.56 44.63 ..... 51.00 

~t 
« ... ... " .... 47.'11 "" .. ,. 47.92 49.09 50." "'10 
.. 88 6(1.10 51.32 .... .. .. 

tj 51.00 02." "55 ".88 61", 

II, 53.13 ..... ".78 57.1t 63.75 
I I 50." ..... "01 59.39 ".30 
III 57.38 .. 81 60." 61.68 68." 
II 59.50 60.99 62.48 ..... 71.40 

:V 61.63 63.17 64.71 "' .. 7&9' 
63.75 ..... ..... 63." " .. III ".88 67.511 59.17 "''' N." , 6&00 69.70 71.40 7110 81.60 



~ . .. --.- --

408 CAMBRIA STEEL. 

W EIGHTS OF FLAT ROLLED STEEL BARS. 
POUNDS PER LI NEAL FOOT. 

(CONCLUDED. ) 
. 

Thickness lL~ X 
II" llt" 1l~1I 1l~1/ 12" 12t" 12~" 12~" ~ 0_ 

in Inohes. .s~~ 
1:!..c (0 

- - -------- - -. ------ ..g.2P~ 
a v" 

3 7.01 7.17 7.33 7.49 7.65 7.81 7.97 8.13 
~~~ 
>.v.! T. "-" Po .l 9.35 9.56 9.78 9.99 10.20 10.41 10.63 10.84 ~~1> 4 

"'" ~ 
-(~ 11.69 11.95 12.22 12.48 12.75 13.02 13.28 13.55 

u ~-" 
~ ...... ~ 

" 14.03 14.34 ' 14.66 14.98 15.30 15.62 15.94 16.26 ~~ 
} o 16.36 16.73 17.11 17.48 17.85 18.22 18.59 18.97 ·gx 
t 18.70 19.13 19.55 19.98 20.40 20.83 21.25 21.68 :a::-- iii 

~~'g 

9 21.04 21.52 21.99 22.47 22.95 23.43 23.91 24.38 
d)~ 5 

T. -5 '0 0-

~ 23.38 23.91 24.44 24.97 25.50 26.03 26.56 27.09 M~o-< :::....c:,...; 
11 25.71 26.30 26.88 27.47 28.05 28.63 29.22 29.80 ~.~~ Til 28.05

1

28.69 29.33 29.96 30.60 31.24 31.88 32.51 e ~ ~ 4 
""0 

13 31.77 32.46 33.15 33.84 34.53 35.22 ~~~ To 30.39
1

31.08 
.~ c 1- 32.73

1 

33.47 34.21 34.96 35.70 36.44 37.19 37.93 u"" + 8 ~ B~~ 1 5 36.66 37.45 38.25 39.05 39.84 40.64 To 35.06
1 
35.86 

1 37.40

1

38.25 39.10 39.95 40.80 41.65 42.50 43.35 ~1~ 

41.54 42.45 43.35 45.16 
g,E-< II 

Ii. 39.74 40.64 44.25 46.06 -B .... ~ It 42.08 43.03 43.99 44.94 45.90 46.86 47.81 48.77 ~C\1 X 

It\- 44.41 45.42 46.43 47.44 48.45 49.46 50.47 51.48 o;~ 
11· 46.75 47.81 48.88 49.94 51.00 52.06 53.13 54.19 

0", 
""-,,",, 4 ,,~ c 
~ " '" '" " 1-(. 49.09 50.20 51.32 52.43 53.55 54.67 55.78 56.90 ~E~ . 

1 ;; 51.43 52.59 53.76 54.93 56.10 57.27 58.44 59.61 ~ ~X~ 8 

I i . 53.76 54.98 56.21 57.43 58.65 59.87 61.09 62.32 ;~~~ 
it 56.10 57.38 58.65 59.93 61.20 62.48 63.75 65.03 ~.~ ~ II 

1/. 58.44 59.77 61.09 62.42 '63.75 65.08 66.41 67.73 
.~ 2~ ~ 
~~;§ ~ q 60.78 62.16 63.54 64.92 66.30 67.68 69.06 70.44 
': ~ il.l + Itt 63.11 64.55 65.98 67.42 68.85 70.28 71.72 73.15 ~ v Eo 

~ "'''' Ii 
""'1"94 

68.43 69.91 71.40 72.89 74.38 75.86 til co;: (/) • 

.L:p.OJ ~ 

IH 67.79 69.38 70.87 72.41 73.95 75.49 77.03 78.57 
.~~ -5 X 
~(/}C: ~ 

11- 70.13 71.72 73.31 74.91 76.50 78.09 79.69 81.28 ~~:;; II 8 

~H 72.46i 74.11 75.76 77.40 79.05 80.70 82.34 83.99 E-<'~ c-

74.80,76.50 78.20 79.90 81.60 83.30 85.00 86.70 ~~~ 



CAMBRIA STEEL. 40. 

AREAS AND OIROUMFERENOES OF CIRCLES. 
For Diameterl from ns to 100, ad vancing by Tentbs . . ....... - -. ...... - -

0.0 '.0 """ I>"" 
o 

.1 .""'" .31416 .1 13.2025 1"1100 ., .031416 .1121132 ., 13.8&14 13.1947 

.3 .07'" .94248 ., 14.6220 13.5088 

•• .12566 1.2566 • • 15.2063 13.8230 
.5 . 19635 1.5703 .5 If.o.9048 14.1372 ., .21127' 1.8850 .6 16.6190 14.4513 
.7 .- 2.1991 .7 17.34.94 14.7665 
.6 .002" 2.5133 .11 18.0956 15.0796 
.9 .63617 2.8274 .9 18.8574 I''''' 

1.0 .711M 8.1416 6.0 19.63.)(1 15.7080 
.1 .9603 .. 5611 .1 20.4282 16.0221 ., 1.1810 3.7699 .2 21.2372 1''''' 
. 3 1.3278 UI841 .8 22.0618 1 ..... 

•• 1. .... ' .39112 •• 
22._ 

16.964.6 

.5 1.7671 4.7124 .5 23.7'" 17.2788 

.6 2.0106 6.1l21l5 .6 24.6801 17.5929 

.7 <26911 5.34.07 .7 !5.5176 17.9071 

.8 2.5447 5.6549 •• 26.4208 18.2212 

.9 "'53 5."" .9 27.31107 la_ 

" 8.1416 6.21132 6.0 28.2743 18.8496 
.1 8.4636 .. '" .1 29.2247 19.1637 
.2 8.8018 6.!H15 .2 80.1907 19.4779 
. 3 40.1MB 7.2257 •• 81.1726 19.7920 

•• 4.5239 7.53911 •• 32.1699 20.1062 

• •. 1W 7.854.0 .5 33.1831 20,4204 
.6 5."" 8.1 681 .6 81..2119 "',..5 
.7 5.7266 .. ,.. .7 SS.!565 21.0487 
.11 6.1575 a_ .8 86.3168 21.3628 
.9 .... 9.1106 .9 "8'" 21.67'70 

8.0 7 .... 9,4248 7.0 ii\846 21.9911 
.1 7.M77 9.7ll89 .1 39. 919 "' ... .2 a_ 10.0531 .2 4~i 22.619li ., a"", 10.3673 .8 .1. "-9'" 
•• 9.0792 10.6814 .. ". 23.'478 

.5 9.6211 10.9956 .5 «.1786 28.5619 

.6 10.1788 11.8097 .6 45.364.6 28.8761 

.7 10.7521 11.6239 .7 46.5663 24.1903 

.8 11.3411 11.9881 .8 47.7886 24.5044 

.9 11.9459 I>"" .9 49.016'7 24.8186 



". CA.M:BRIA STEEL. 

AREAS AND c mCUMFERENCES OF OIRCLES. 
(CONTINUED) 

-
»iaao1Or. - -- ....... - """'-. .. 50.265:; 25.1327 I" 113.0973 87.6991 

.1 51.5300 25.H~ .1 114.9901 38.0133 

.2 52.8102 25.761 t . 2 116.8987 "827 • 

.S &U06t .. - .8 118.8229 38.60116 
•• 5liAt77 2."" •• 120.7628 38.'5" 
.5 56.7.(1XI 26.71)35 .5 122.7185 ".2699 
•• 58._ 27.0177 .S 124.6898 31I.ri8011 
.7 69.4468 27.3319 .7 126.6769 "."" .8 60.8212 27.64.60 .8 "''''' 40.21240 ., 62.2114 27.9602 ., 130.6981 -40.6266 

'.0 63.6178 28.2'U3 \3.0 132.7323 40.8407 
.I 65.0388 ...... .I 134.7822 41.16409 
.2 66.4761 ,.- .2 136.8478 41 . .(691) 
.S 67.9291 29.2168 .S 138.9291 41.7832 
•• 69.sm 29.5310 •• 141.0261 42.0973 
.5 70.8822 29.S4St ., 148.1388 42.411!i 
.S ""'" 80.1593 .S 1':;.2672 42.7257 
.7 "8981 SO.47M .7 147.4114 .(S.1:l.m 
.8 75._ 30.7876 .8 149.5712 43.354.0 ., 76.9769 81.1018 ., 161.7468 43.668\ 

10.0 71"'" 31.4159 14.0 153.9S80 4.3.9823 
.1 SO.l 185 31.7301 .1 166.1450 4.4.2000 
.2 81.7128 32.!l442 .2 158.3677 .(U106 
.S 

8 .. '" 82.8584 .S 160.6061 «.924.8 ., 84.!W87 .. 32.6726 •• t 1!2,8Il(I?, 45.2389 ., 86.5901 82.9867 ., 165.1300 45.5531 
.6 88.,'" 83.3000 .6 167.4155 4M6'78 
.7 ".- 33.6150 .7 169.7167 46.1 814, 
.8 91.6088 33.9292 .8 172:0336 46.4956 
.9 93.3132 34.2434 .9 174.3&6.2 488097 

11.0 95.1l3S2 34.6575 15.0 176.7146 .(7.1239 
.I 96.7689 34.8717 .1 179.0786 47.4380 
.2 ,.,,., 35.1858 ., 18l.4584- 47.7522 
.3 100.28'75 85.5000 .3 198.8539 .. "" ., 102.0703 35.81.(2 ., 198."" ..... ., 103.8689 36.1283 .S 188.6919 48.6947 ., 105.6832 36.«25 .6 t91.t:u5 O,1Xt!8 
.7 107.5132 36.7566 .7 193.5928 49.3280 
.8 109.3588 37.117118 .8 196.0668 49.6372 ., UI.!!2Q2 37 .... ., 198.5566 411.%\3 



CAMBRIA STEEL. 4U 

, AREAS AND QIRCUMFERENCES OF OIRCLES. 
(CO:iT1NUF.D.) 

~ .. . - .... ,- ....... . .... .......... 
1<0 201.0619 50.- ,.., 3".1593 62.8819 

.I ...... 1 50.5796 .1 317.3087 63.1460 ., 206.1199 50.8938 ., 320,4739 63.4&:12 
.3 """" 51.2080 .S 323.6'" 63.7743 

•• 211.2407 51.522\ •• 326.8513 ...... 
. 5 213.8246 51.8363 •• 330.0636 64.4026 
.6 216.4243 fi2.15M .6 333.2916 6f0.7168 
.7 219.0397 52.4646 .7 3.M353 6&.(1310 
.8 221.6708 52.7788 .8 339.7947 65.3451 ., 224.3176 52."" .9 

3 .. _ 
65.6693 

17.0 ""9801 63.4071 21.0 ".36116 U.",.. 
.1 229.'" 53.7212 .1 349.6671 66.2876 ., "..- ....... ., "''''' 66.6018 
.S 235.0618 54.MOO .3 ".am 66.9159 
•• 287.7871 ".Ol37 •• 359.6809 67.2301 
.5 240.5282 ".9779 ., "'115113 67.5442 
.6 243.28(9 M._ . 6 3M .... 67._ 
.7 246.0,574 ... - .7 300.8861 66.17211 
.8 248.8456 55.!r21I3 .8 373.2526 68 .. ", ., 251.6494 56."'" ., 376.6848 6&8Il00 

taO \!M.4690 """ 92.0 380.1327 00.1150 
.1 257.30(8 .. - .1 883.5963 ....... 
.2 260.1f163 57.1770 ., 387.0756 69.7434 
.S 263.0220 57.4911 .S 390.5707 70.0075 
•• .... "" 57.8053 •• 394.0814 70.3717 

• 268.8tr'..5 58.1195 .5 397.0l78 70.6858 
.6 271.7163 ""'" .6 401.1500 71.0000 
.7 274.M59 58.7ol78 .7 404.7078 71.3142 
.8 277:6911 59.0619 .8 408.2814 71.6283 ., 280.6521 59.3761 .9 411.87Oti 71.9421) 

19.0 283.5287 59.6903 23.0 415.4756 "''''' .1 286.6211 ., .... .1 419.0963 72.5~·08 

.2 "'.5202 60.8186 ., "'.m/ "'881' .S "' .... ... ..., .S ... "'" 73.1991 

•• 295.5925 60.9469 .. 430.0026 73.5133 

• 298.6477 61.2611 .6 433.7361 79827 • 
.6 301.7186 61.5752 .6 437.4354 74.1416 
.7 SOl .... 61.&394 .7 «1.1503 74.4557 
.8 307.9075 """ .8 4«.8809 74.7699 
.9 811.0255 62.5177 .9 448.6278 75.08U 

• 



.. 

m CAMBRIA STEEL. 

ARBAS AND OIRCUMFERENOES OF OIRCLES. 
(CO:<T1NUEL>.) 

...... .... """- nu...t. . .... IMcu.f ....... 

24.0 452.3893 75.8982 28.0 615.7522 87.9646 
.1 456.1671 75.712-( .1 6.."<1.1582 88.21S8 
.2 4S9.0006 76.0265 .s 624.5800 88.5929 
.3 463.7698 76.3407 .8 629.01'75 88.9011 

•• 467.6946 76.6549 •• 633.m7 89.2212 

.5 47U~ ?a\i690 .5 637.9297 "."" .6 475.2916 77.2832 .5 6f.2.WOS 89.8(95 

.7 479.1636 77.5973 .7 646,9246 90.1637 

.8 483.0618 77.9115 .8 651.4406 90..779 

.9 486.9547 78.".7 .9 "'.9m 00.7929 
,'-' . 90..", 78.53Il8 " .0 660.5199 91.1062 

.1 494.8087 78.8540 .1 666.- 9L420S 

.2 498.7592 79.1 681 .s 669.6619 9L'rnS 

.3 ... "" 79.4823 .3 6?4.2S66 92.'487 
•• 506.7075 79.7965 .. 678.8668 92.8628 

• 510.7052 !KJ.Il06 .5 "3.4927 92.671' 
.5 014.1185 80.424.8 .6 688.1345 92.9911 
.7 618.7476 80.7389 .7 692.7919 '"-.8 522.7924 81.0531 .8 697.461)(1 93.6195 
.9 026.8529 81.3672 .9 7<12.1538 '""" 26.0 530.9292 81.6814 30.' 7<16.8583 94.2478 
.1 535.021 1 81.9956 .1 71 1.5786 94.5619 
.s 0$.1287 ,."'" .s 716.3145 94.8761 
.3 "'-"'I ,."'" .8 721.0662 95.1903 

•• 547.391 t ".9380 •• 725.8336 95 ..... ., 561.5(59 83.2522 ., 780.616'7 95.8186 
.5 555.1163 83.5664 .6 785.41(;4 88. 1827 
.7 569.90$ "'lI8OO .7 74.0.2299 96.4469 
.8 b64.H14.( 84.1947 .8 745.0001 96.7611 
.9 568."'" 84.5088 .9 749.9060 97.0752 

".0 572.55.\3 ".- 31.0 75(.?e76 97._ 
.1 576.8IM3 85.1372 .1 759.6450 97.7035 
.s 581.0690 85.4513 .s 764.5380 98.0m 
.3 585.8494 85.7655 .3 769.4467 98.3319 

•• 689.1)(56 86.07116 •• rrum 9&546' 
.5 693.9574 86."'" .5 779.8118 9&"'" 
•• 698.m9 86.7'"' .5 "'."" 99.2748 
.7 " .5282 87.0221 .7 789.2388 89.5885 

• 606.9871 87.3363 .8 794.2260 89 .... 
• 9 611.8618 " .6504 .9 799.2290 100.2168 



OAMBRIA STEEL. 4>3 

AREAS AND CIRCUMFERENCES OF omOLES. 
(CO:-''TINUED.) 

DiuM\er. . ~ Clreamf....",oo. DiuM\er . .... Circa. t ......... 

32.0 1304..2477 100.5310 36.0 1017.8760 113.0973 
.1 809.2821 100.8451 .1 1023.5387 113.4115 

•• 1314.3322 101.1593 .2 1029.2172 tt3.72b7 
.3 819.8980 101.4"7M .S 1034.9113 t 14.0398 

•• 824.4796 101.7876 •• 1040.6211 11403540 

.5 829.5768 l00U018 ., 1().I6.3467 1\.(.6681 ., 834.6897 102 . .(159 .S 1052.0880 114.9823 

.7 839.8184 102.7301 .7 1057.8«9 115.2965 

.8 8«.96!8 103.().I.(2 .8 HI63.6176 115.6106 

.9 850.12211 103.8584 ., \069.4060 115.9"...(8 

33.' 833.2986 103.6726 ".0 1075.2101 116.2389 
.1 "" ... 103.9867 .1 1081.0299 116.5531 
.2 833.6973 104.3009 ., 1086.8664 116.8672 
.3 870.9202 104.6150 .3 1092.7166 117.1131,( 

•• 876.1588 104.9292 •• I"""" 117 . .(966 

.5 881..(131 105.2434 .5 1I1M . .(/i62 117.8097 ., 683"'1 105.5575 .S 1110.3645 118.1239 

.7 891.9688 105.8717 .7 1tI6.2786 118.4380 

.8 897.2703 106.1858 .8 1122.2083 118.7522 

.9 .. 5874 106.5000 .9 1128.1538 119.0664 

3.., 907._ 106.8142 3&0 1134.11.(9 1\9.3805 
.1 913.2688 107.1283 .I 11.(0.0918 119.6947 
.2 918.6331 107.«25 ., 11.(6.08« loo.ores 
.3 924.0131 107.7566 .S 1152.0927 120.3230 

•• 929.4088 108.0708 •• 1158.1167 120.6372 

.5 934.8202 108.3849 .5 116U664 120.9613 

.6 940.2473 108.6991 .S 1170.2118 121.2655 

.7 945.6901 109.0133 .7 1176.2830 121.5796 

.8 961.1486 109.327.( .8 1182.3698 121.8938 

•• 966.6228 109.6'16 ., 1188..(723 122-_ 

35.' 1l62.1127 109.9657 " .• 1194.5906 122.5221 
.1 967.6184 110.2699 .I 1200.7246 122.8363 
.2 "'1397 110.58(1 .2 1206.8742 123.15Gf. 
.S "'6168 110.8982 .3 1213.0396 123.4646 

•• '84.2'" 111.2124 •• 1219.2207 123.7788 

.5 989.7980 1\\.5265 .5 1225041'75 124.0929 

.S ,...m 111.8407 ., 1231.6300 12.u071 

.7 1000.9821 112.1&19 .7 1237.8582 124.7212 

.8 1006.5977 112.4690 .8 12-14.1021 125.03&1 

.9 1012.2290 112.7832 ., 1250.3617 125.8495 



·>4 CAMBRIA STEEL. 

AREAS AND CIRQUMFERENCES OF CIROLES. 
(CO;<;T11'"UltD.) 

....... .- .... - Di&meIor. . - ~UII ....... 

40.0 \256.6371 125.6637 '& •. 0 1520.5308 138.2301 
.I 1262.9281 125.9779 .1 1527.4502 138.54(2 ., 1269.23(8 126.2920 ., 1~.3853 138.8584 ., 1275.5573 126.6062 ., 1541.3360 \39.\726 

•• 1281.8955 126.9203 •• 15 ..... 139.4867 
. 5 1288.24.93 l27.2345 ., 1~.28(7 139.8009 
.S 1294.6189 t27.M87 ., 1662.2826 1411.1150 
.7 1301.0042 12'7.8628 .7 1569.2962 14').4292 
.8 1307.4.002 128.1770 .8 1576.3255 t40.U34 
.9 1313.8219 128.4911 .9 1b83.3705 141.(1675 

41.0 1320.2.543 ".,'16. 45.1) 1590.4313 141.3717 
.1 1326.7024 129.1195 .1 \597.5077 141.6858 ., 1333.1663 129.4336 ., I60U999 1"-0000 

•• 1339.6458 129.7478 ., 1611.7077 1.(2.3141 

•• 1346.1410 130.0019 •• 1618.8313 142.6283 
. , 1352.6&20 130.3761 ., 1625.9705 142.9425 
.6 1359.1786 130.6903 .S \633.1255 143.2566 
.7 1365.7210 131.00« .7 1640.2962 143.5708 
.8 1372.2791 131.3186 .8 1647.4826 143.8849 
.9 13'/8."" 131.6327 .9 1654.6847 144.1991 

"-, 1385.442-4 13UJ4.69 . ., 1661.9025 144.1H33 
.I 1392.0476 132.2611 .1 1669.1360 144.8274 ., 1338."'" 132.5752 ., 1676.3852 145.!oU6 
.3 1400.3051 132. .... .3 1683."'" 145.4M7 .. 1.t1t.95U 133.2035 •• 1690.9308 1.(5.7699 

. S 1418.6254. 133.5177 ., 1 ... 2272 t.(S.08U 

.S 1.(25.3092 133.8318 .6 1705.5392 1.(6.3982 

.7 WI2.0086 134.1.(60 .7 1712.86'70 \.(6.712,( 

.8 1.(38.7238 134.4602 .8 1720.2105 1.(7.0265 

.9 IH5.t').I6 18(.7743 .9 1727.5696 1.(7.3407 

43.0 1452.2012 135.0885 47.0 1734.9«5 147.6IK9 
.1 1458.9635 135.4026 .1 1742.3351 147.9690 ., 1465.7415 135.7168 ., 1749.7414 \.(8.2832 
.3 1472.5352 Is&.OSIO ., 1757.11iM 148.5978 

•• Im.3446 136.8451 • • 17&(.6012 148.9116 
. , 1.(86.1697 136.6593 • Im~6 149.2257 
. 6 1493.0105 136.97M .S 1779.5237 149.6398 
.7 1499.86'70 137.2876 .7 1787.0086 149.8540 
.8 161)6.7392 137.6018 .8 I r794.S091 150.1681 ., 1513.62'72 137.9\59 .9 1802.02M 150.4828 



CAMDRIA STEEL. m 

AREAS AND OIROUMFERENOES OF CIRCLES. 
(COl'"TINUKD.) -. .- '"""~. .... "'. .- --

'" 1809.5574 l/iO.7961 5<, 2123.7166 , ... -., 1817.105(1 151.1106 .1 2131.8926 163.6770 
.2 182-t.66!!ol 151.42.48 .2 2140.08f,3 163.9911 
.3 1832.20175 151.7389 .3 2148.2917 164.3053 ., 1839.8423 152.0631 ., 2156.5149 164.6195 
. , 18(7.4528 

!~~ 
•• 216'-7537 164.9336 

•• 1855.0790 •• 2173.0082 166.2.478 
.7 1862.7210 .7 2181.2785 160.5619 
.8 1870.3786 .8 2189.5644 160.8761 
.9 18'78.0519 ., 2197.8661 166.1903 

49.0 1885.7410 153.9380 53.0 ""', .. "."'" ., 1893.441)7 15'.2522 ., 2214.5166 166.8186 
.2 190t.l662 164.&6M .2 ="" 167.1827 ., , ...... 164.8805 .3 2231.2298 167.4469 ., 1916.6543 155.1947 ., 2239.6100 167.7610 ., 1921.4218 155.5088 •• 22<8.0059 ' .. 0752 
. 6 1932.2051 155.8230 .6 2256.4175 '''389< .7 1940.00U 156.1372 .7 2264.8448 168.7035 
.8 1947.8189 156.4513 .8 ",..2819 1&'1.0177 ., 1965.6493 156.7655 ., 2281.7400 169.3318 

60.0 1963.49501 157.0796 5<.0 2290.2210 169.6460 ., 1971.3572 167.3938 .1 2298.7112 169.9002 
.2 1979.2348 167.7reo ., 2307.2171 170.2743 
.3 1987.1280 158..(.1221 ., 2815.7386 i70.58B5 ., 1995.0370 "."" ., 232-t.2759 170.9026 

•• 2002.9617 ,58.650< ., ="'" 171.2168 

•• 2010.9020 158.9646 .6 23(1.8976 171.5310 
.7 2018.8581 159.2787 .7 2349.9820 111.8451 
.8 ....... 159.5929 .8 2358.582' 172.1593 ., 2034.8174 159.9071 .9 2367.1979 172.4734. 

51.0 '0<2.8206 160.2212 65.0 2376.829< 172.7876 
.1 2050."" 160.5354 ., 2384.4767 173.1018 
.2 2058.87<2 160.8495 ., ""'13" 173.4159 ., 2066.92<5 161.1637 .3 2401.8183 173.7301 .. 2074.9905 161.4779 ., 2410.5126 174.04-42 

•• -- 161.7920 ., 2419.2227 174.3584. 
.6 2091.1697 162.1062 .6 ""."" 17.f.6726 
. 7 "" .... 162 . .f203 .7 '<36.68" 174.9867 
.8 2107.4l18 ,62."" .8 24.(5.-4471 175.3009 ., 2115.5563 163.0487 .9 2.454.2200 175.6150 



... CAMBRIA S TEE L . 

AREAS AND CIROUMFERENOES OF CIROLES. 
(CONTINUE!).) 

D ...... tsr. .- CirAmf .... oo. Di&.MLu. .... _r_ 
5<0 2463.0086 175.9292 60.0 2827.4334 1&9A956 

.\ 2471.8129 176.2433 .\ ,.,as,oo \8&8097 

.2 2480.6330 176.5575 .2 2846.3148 189.1231l 

.3 2489.4687 176.8717 .3 2855.7784 189.4380 
•• 2498.3201 177.1858 •• 2855.2582 189.7522 ., 2507.1873 177.5000 ., 2874.7536 t90.06M 
.6 2516.0701 177.8141 .6 ~.2M8 190.3805 
.7 2524.9687 178.1283 .7 2898.7917 190.6947 
.8 2533.8830 178.4425 .8 2903.3348 191.0088 
.9 2542.8129 178.7566 .9 2912.8925 191.3230 

57.0 2551.7586 17'9.0708 61.0 -"" 191.6372 
.\ 2560.7200 179.8&19 .\ 2932.0.'JS3 191.9513 
.2 2569.6971 179.6991 .2 2941.6617 19'2.261i.5 
.3 251."" 180.0138 .3 2951.2828 192.&796 .. 2587 ..... 180.327-( 

• • 2960.9196 192.8938 
.5 2596.7221 180.6416 . , 2970.5122 193.2079 
.6 2605.7626 180.9657 .6 2980.24.04 193.5221 
.7 2614.8182 181.2699 .7 298ll.9244 193.8363 
.8 2623.8896 181.58011 .8 2999.6241 194.1504 
.9 2632.9766 181.8982 .9 3009.3394 194.(1)46 

58.0 264.2.0794 \82.2124 .. 0 3019.0705 194.7787 
.I 2661.1979 182.6266 .I 8028.8173 195.0929 
.2 2660.3321 182.8407 .2 303.51" 195.4071 
.S 2669.4820 183.1M9 .3 304."", 195.7212 

•• W8.6475 183.4690 •• 3058.1519 " 00354 

• "".8289 183.7832 .S 8067.9616 196.34.95 
.6 2697.0259 1801.0973 .6 3077.7869 196.6637 
.7 2706.2386 lSU11!i .7 SOII7."" 196.9779 
.8 2715.4670 18t?2W .8 3097.4847 197.2920 
.S 2724,7112 185.0898 .S 3107.8571 197.6062 

59.0 2733.9710 185.3540 63.0 31\7.2453 197.921)3 
.\ 2748.2465 185.6681 .1 8127.1492 19.2345 
.2 2752.5378 185.9823 .2 3137.0687 198.5m 
.3 2761.8«8 186.2964 .3 8147.0040 \38.8628 

•• 2771.1675 186.6106 •• 8156..9550 199.1770 
.6 2780.51108 186.9218 • 8166.9217 199.4911 
.6 2789.8599 187.2389 .6 8176.9041 199,8053 
.7 2799.2297 187.5531 .7 3186.9023 200.1195 
.8 2808.6152 187.8612 .8 3196.9161 200.4336 
.S 2818.0166 188.1814 .3 3206.9456 200.7478 



OAMDRIA STEEL. "7 

AREAS AND OIROUMFERENOES OF OIRQLES. 
( CO~TlSU¥.D. ) 

O-W. I ... """"'- - . I ... cu. ........ 

64.0 3216.99011 201.0620 '''' 3631.6811 213.6283 
.1 3227.1)1)18 201.3781 .1 3642.37<k 213.9012.'i ., 3237.12&5 201.6902 ., ""."'" 214.2566 
.S 3U7.2208 ".110« .S "".1960 214.6708 

•• 8257.3289 202.3186 •• 3874.5324 214.118-19 
.5 3287.4S27 ".6327 ., 8685."" 215.1991 ., 8217.5922 202.9469 ., 3696.0623 215.5133 
.7 3287.7-414 203.2610 .7 3706.8358 216.82U 
.8 3297.9183 203.5752 .8 8717.6351 216.1-418 
.9 3308.1().l9 "" ... .9 =- 216.4556 

55.0 3318.3072 "'.2035 ".0 3739.2807 216.7699 
.1 =52" 2IM.5177 .1 3750.1270 217.08f,\ ., ="" 2().I.8318 ., 8760.9890 217.3982 
.3 3349.0084 205.1460 .3 3771.8668 217.712(. 

•• 3369.2736 20M602 ., """7003 218.0265 
.5 33G9.5M5 205.7743 .5 3793."" 218.3W 

•• 8379.8510 2<16.0885 ., 880t5944 218.6548 
.7 3390.1633 206.4026 .7 8815.5349 218.0090 
.8 3400.4913 206.7168 .8 382ti.4913 219.2832 
.9 3410.835(1 207.0310 .9 8837.4633 219.5973 

.M 3(21.1944 207.3451 70.0 3S48.4S10 219.9115 
.I 3431.5695 207.6593 .1 8859.4644 220.2256 ., 3441.9603 207.9731 .2 3870.4735 220._ 
.S 3(52.3668 """'" .3 3881.~ 220.8640 
.1 3462.7891 208.6017 ., """" 221.1681 ., 8473.2270 208.9159 .5 """" 221..f823 

•• 8488.6807 209.2301 .0 3914.7072 221.7964 
.7 3494.1500 209.5442 .7 89'l.5.8().lB 222.1106 
.8 SIi04.6351 209.858< .8 8936.9182 222,424B 
.9 3515.1859 210.1725 .9 3948.6473 222.71189 

67.0 "".5523 210.4867 71.0 3959.1921 223.0531 
.1 ""-18" 2\0.8009 .1 3970.8526 223."" ., '5""" 211.1150 ., 3981.5288 223.6814 
.3 8657.2960 211.(292 ., """'" ""''''' •• 8567.8"5' 211.7433 .1 4003.92M 2'''''197 
.5 8578.-4764 212.0675 .5 4,015.1617 221._ 
.S 8589.0811 212.3717 •• 4026.3908 221._ ., 3599.7075 212.6858 .7 4Cl37.64a5 "'.2522 
.8 8610.8497 213.0000 .8 4().l8.9160 "'."" .9 8621.0075 213.8141 .9 4000.2022 "'.m 



4>8 CAMBRIA STEEL. 

AREAS AND ClROUMFERENOES OF CIROLES. 
(OO)ITINUED.) 

-.-. .... ",",,_a ....... .- Oitcuf ...... 
r 

'" ol071.6G4t 226.194.7 1<' 4536..4598 238.7610 
.1 4082,11216 ""'" .t 4548.4057 "'.1l752 ., 4094.1649 ""'230 .2 4560.3673 239."" 
.3 4J05.5039 227.13'71 .3 4572.3«6 239.7035 
•• m6.8681 227.4513 •• 4584.3376 ,240.0177 ., 4128.2491 227.7655 •• 459ti.S4U 240.33\8 ., 4139.6452 228."" •• 4608.8708 240.6460 
.7 4J51.0l)1O 228._ .7 4620.4.110 240.96re 
.8 4J62 . .(846 2:28.7079 .8 4632.4668 241.2743 
.9 4173.9278 229.0221 •• (644.~ 241.5885 

13.' 4185.3868 229.3363 77., 4666.6257 241.9026 
.1 4196.8615 229 ..... .1 .668.7287 m,2168 
•• 4208.3518 229.96016 .2 4680.8474 242.5310 
.3 01219.8579 230.2787 .3 4692.9818 242.8451 

•• 4231.8797 230.5929 •• 4705.1319 243.1592 

•• tu2.9172 230.9071 ., 4717.2977 243.4784 

•• 4254.47(1( 231.2212 •• 4729.4792 243.7876 
.7 (266.0393 231.53M .7 4741.6765 2-U.I017 
.8 4277.6240 231.8495 .8 4753.8894 244.4159 
.9 4289.22-43 282.1"" .9 mi6.USO 244.730\ 

74.0 4300.84113 232.4779 13., m 8.S624 
.1 4312.4.721 282.792' .1 mO.622/) ., 4324.1195 233.1062 .2 ."""" .3 433.5.7827 233 . .(203 .3 4813.1897 .. 4347.4616 233.7345 •• 4827.4969 
. , 4359.1562 234.0487 •• .(839.8198 246.6150 

•• 4370.866( 234.3628 •• 4852.1584 ,,."" 
.7 "882.5924 2!U.6770 .7 .tSSt/iI27 247.24.33 
.8 094.3341 234.99\1 .8 .(876.8828 247.6575 

•• «06.0915 236.3063 •• .(889.2685 247.8717 
75.0 «17.864.7 235.6IW 79.' 4901.6699 248.1858 

.1 «29.6535 235.9336 .1 491.(.0871 24&5000 

. 2 4.(41.4580 236.24.78 •• .(926.5199 248.81.(! 

•• «53.2'783 23M619 •• 4938.9681> 249.1283 

•• «65.1142 236.8761 •• .(%1..(328 249'«25 ., «76.9659 237.1902 .5 4963.9127 249.75&6 

•• .... "'" 237.5044 .S 4976.408f. 250.0708 
.7 .(500.7163 237.8186 .7 4988.9198 250.3fW9 
.8 .(512.6151 238.13Z1 .8 5001.,(469 250.6991 

•• 4524.5...'>96 238.4469 •• 5013.9897 251.0133 



CAMBRIA STEEL. ". 
AREAS AND OIROUMFERENOES O F OIROLES. 

(CONTINUED.) 

........ - Cire.."lt_ JiaII~or. .... tiro....,.,..,.... 

BO.O 502 ..... 251.:l2'a 84.0 bM1.769-4 263.8938 

: 
.1 5039.1224 251.&1.16 .1 _.mo .... .", ., 5001.71M 251.9657 •• 5568.1902 26'-6221 
.3 5064.3180 252."" .S 558I.4M2 2611.8863 

•• 5076.9394 252.584.0 •• 5594.6738 265.1504 

• fi089.57M 252._ ., 5607.9392 265.4&1.6 
, .6 6102.2292 253.2\2-& .S 5621.2:203 266.7787 

.7 5114.8977 263.6265 .7 ~.5\71 266.0929 

.6 512'7.5818 ""84" .8 56(7.8296 266.4071 

.9 5140.2817 254.1548 .9 5661.1578 266.1212 

81.0 5162.9973 254.4690 85.G 567"4.5017 267.0354 
.I 5165.7286 "'.7832 .1 568'7.8613 267.3495 

•• 51(8.4756 255.0973 •• 5701.2367 267.663'7 

•• 5191.2384 255.4115 .3 5714.6277 267.9779 

•• 500UH68 255.7256 •• 5728.0344 268._ ., 5216.8109 256.0398 .5 5741.~ 268.6082 
.6 "".- ••. ,,'" .6 5754.8951 "''''' .7 62-&2.4463 256.6681 .7 5768.3489 269.2345 
.8 5255.2:876 •• 8.1.823 .8 5781.8185 M9.MBtl 
.9 5268.1446 257.2964 .9 5795.3038 269.8628 

82.0 5281.0112 257.6106 86.0 5808.8048 2'70.1770 

•• 5293._ 257.9248 •• 5822.8215 270.4911 

•• 5306.8Il97 258.2389 .2 5835.8539 270.8053 
.3 5319.7295 258."" .S 584.9.4020 271.1194 

•• 5832.6MO 258.8072 • • 5862.9659 271.4336 

•• 5345.6162 259.1814 ., 5876.5454 271.7478 
.S ""' ... 259.4956 .S 5890.1406 272.0619 
.7 5371.5658 259.8097 .7 5903.7516 212.8761 
.8 5384.5641 260.1239 .8 S917.8782 2'/2.6902 

•• 5397.5782 260.4380 ., 5931.0206 2'/2.004' 
83.0 5410.6079 280._ 87.0 59«.6787 273.8186 

•• 5423.6534 261.0663 •• .958.3525 2'/2.6327 

•• 5436.7146 261.3805 .2 5972.1M19 2'/2..46 • 
.3 5449.7914 261.6947 .3 5985.7471 274.2610 

•• M62.8840 262.0088 •• 5999.4680 2'74.5762 

.S M75.99'2:3 
2 .. _ .5 6013.20.f7 274.~ 

.6 5489.1163 262.6371 .S 6028.9570 ,.,. . .., 

.7 55OO.2S60 $.9513 .7 6040.7250 275.5177 

.8 WIM115 263.2665 .8 ....... 275.8318 

.9 5528._ 263.5796 ., ...... 216.1460 



420 CAMBRIA STEEL. 

-
AREAS AND CIROUMFERENOES OF OIRCLES. 

(COSTINUEO. ) .-. - """"'- OU .. Ior. .- Citeulr~ 

-
88.0 .... ,'" 276.4602 92.0 6647.6100 289.0265 

.1 6095.9542 276.7743 ., ""-- l!89.3407 

.2 6109.8OIlI 271.0885 .2 6676.6441 289,6648 

•• 6123.663\ 277.4026 .3 669I.OM7 289.9690 
•• 6137.6410 277.7168 •• 6705.1)4,10 "'.2832 
.5 6161..f347 278.0309 .5 6720.0630 290.5973 ., 6165.30141 278.3451 ., "".6007 290.9115 
.7 6179.2692 278.6593 .7 6749.15(2 291.22.'l6 
.8 6193.2101 278."" .8 6763.7233 291.5398 

•• 6207.1666 279.2816 •• 6""'" 291.8540 

'M 6221.1388 279.6()17 ." 6792.9087 292.1681 
.1 6235.1268 279.9159 ., 6807.5249 292.0&823 ., 6249.1304 280.2301 .2 """1569 292.7'964 
.S 6263.1498 280.6442 .3 ........ , 293.1t06 

•• 6:.'77.1Bf.8 280.8584 •• 6&l1..f68Q 293.(2.(8 

.5 6291.2356 281.1725 .5 6866.1411 293.7389 

.6 6305.3021 281..(867 .6 6880.84\9 294.1:1631 

.7 6319.3843 281.8009 .7 6895.5524 294.3672 

.8 6333.4822 282.1150 .8 6910.2786 29(.6814 

.9 6347.5958 ""-- . 9 692.\ .... 294.9956 

90.0 6361.7251 282.7433 94.0 6939.7781 "'.3097 
.1 63'76.8701 283.0675 .1 69/)4.5516 "'.6239 ., 6390.0308 288.3717 .2 696\1.3(00 "'.938<l 
.S 640U073 283.6858 .S 698f,. 1453 ".,,,, 
•• 6418.3994. "'.0000 •• 699&9657 "ao", 
•• "32.0013 284,8141 .5 70\3.8019 ... ... 
•• ti446.83tlI "'.il283 .6 7"""'" 297.11147 
.7 6461.0701 284.9425 . 7 7043.521.f 297 .... 
.8 6475.3251 285.2566 .8 7058.4047 297.8280 ., 6489.5958 285.5708 .9 1013.3037 298.1371 

91.0 1l503.'''''' 285.8&49 95.0 7088.2184 298.4513 
.1 6518.184.3 286.1991 ., 7103.1488 "'-7655 
.2 6.)32.6021 286.5132 ., 71 18.0!U.9 299.07W 
.S 6&t6.8356 286.8274 ., 7133.0568 299.8998 ., ~1.1848 287.1416 ., 7148.0343 299.7079 ., 6575.S497 287.4557 .6 7163.0276 300.0221 ., 6689.9304 287.7699 .6 "1178.0366 "'.-.7 ,,,4.3'" ""0840 .7 7193.0612 ... -.8 6618.7388 """'" .8 7208.1016 300.9646 

•• 6633.1666 288.7124 .9 7228.1577 301.2'787 



CAM BRI A !TEEL. 
.., 

AREAS AND OIROUMFERENOES OF OIROLES. 
(COICCLUDKD.) ( -. ... - - . ... """'-

,ao "'""" 301.6929 98., 7'"'''' 807.8761 
.1 72/)3.3100 301.0011 .1 ""''''' ""'002 •• ""' ... , 302.2212 •• 7573.".. ..... , 
•• ""'3" "" .... .s 7rI89.2161 808.8186 
•• ",."" 802.&1% • • 7604.11648 309.t32'l 
. , 7318.8240 303.1637 • 7620.1293 809.4469 
. 6 1328.,'" .... m .6 7 ....... 809.7610 
.7 7344.1718 "",.,. .7 76M.1004 81D.075! 
.s 7'M9.3693 304.1002 .s 7666.6170 810.9894 
.9 mU8U 80H203 .9 7682.1443 310.7035 

11/.' 7389.81 IS ""."" 99.' 7697.6874 311.0177 
.I 74(fi.0M9 ....... .1 71112461 SII.3318 

•• 7420.3162 ... "" •• 712& ... 1111.6400 

•• 748511921 900.6770 •• 7744.4107 S11.1I!ire 
•• ""''''' SOO.'W11 •• 7160.0166 312.2743 

• 7466.1918 ...... • 7715.6381 at .... 
.s 748l.5144 n.SI94 •• Tl9t.27M 812.9retl 
.7 7496.85S!: ... "" .7 ,..."" 818.2168 
.s 7li12.W7 307.2478 .s 7822.5971 813.5309 
.9 n27.5780 807.5619 .9 78Il8.2815 318.8451 

''''' 7853.9816 SI4.1593 -
To filOd f' .... <be ""ble . IUI or cln: .. mf" ..... cco for Iati:.r dia",e'e ... haII . 1IoM .. ~ 

CAS. I. 

Fe. diameter. ~'''. lhan 100a"" I ..... 10111 1001 , 
Take "0'" .he .3blo .he .IV. or cln:umf" .. "". "". Circl •• he dia"""., or which 

It ...... · ... "10 ot ,h. ,inll 410.", ..... 
To obtain . h<t rcqul.ed .ru o.ei_f ........... uhiply .be ...... 10 tOuDd by 100 

... d.be d""" .. rc.. .... 10 fou1ld by 10 . 
• ·e. Elt .... pI<.-W .... 10. ,he a .... aDd circumC.: ... ""c COITapclldilll .0 • dia ..... ct 

ot4Wt 
. '", ... lhe t.>bl"" Ihe ....... nd cl"""",r."."". (or d'a .... ,et ~.~ arc I (,(1 1.6817 .nd 

H '.I9.)1. 1'1t.e ... fore 1(;641i8.17 aDd t ~ U.9911 ... tbc area aDd clrculllfc ... rtec 'C\ju ln:d. 

c ..... n. 
For <liam,," .. ltG.er .han I(JOO' 
l}j.Odc .be,I •• n diam •• ~r bl aoy con..,..I"", (""'0' whkh will JI ..... quctlen • 

• di ..... , ••• fou.nd. i. the t.>bIc, aad take from .be w,,1c the ar~. or cu ....... fcr._ for 
./l io ciiaDI ... r. 

T"obIalr> .10. ""'Iui.-ec! ..... or "1'<:10-,:...,_ .. ultll!".be aru 00 f ..... 1Od by.be "'I""'" of."'" bc.oralld Ibeclrcumfc...,...,.10 fcuod b" (utor. 
I'or " ... .,plc.-Wha. iI.be ..... and .iKU.,rCrmc:C conn_dine .0 • di • .,,,.er 

otl9S3! 
I \l!l3 + S _r,(;1. F ..... lwr .. "",".nd Case I .he ora and ctra.",f.~ (ordia",· 

Ckr 661 .... !WI IIi6.'il6a.d 2076..51JCl. 11w:rdon SI3 IM.'il6 X' 300(12.66_ ...... 
required. aod 2076.M X 1_ 6:t.'9.779 _ ~ required. 

j 



... CAMBRIA STEEL . 

LOGARITHMS OF NUMBERS, FROM 0 TO 1000. 

" No. • , , , , • • , , • 
, 
" u 

" " " 
" " " " .. ,. 
" " " " 
" " n 
" " 
30 

" " " " 
" " " " " 
" .. 
" " .. 
" " " " .. 
50 

" ~ 
" " 



LOGARITHMS 

No. • 

" " ., 
" " 
" " " " .. .. .. 
" .. 
" 
" " " " " 
" " " '" " 
SO 

" " " .. .. .. 
87 
S8 

" 
" .. 
" " .. 
" " " " " 

• 

OAlIIBllJA STEEL. 

OF NUMBERS, FROM 
(em.tlnned.) 

, • • • 

423 

o TO 1000. 

, • • 
14741 
7~11 

"'" 77012 
77743 

".., 
"'" ''''' ..... 
8 1!24 

''', . ,,, .. ",on 
"'" .. ... ..... 
"''' som .... 
81U8 

,.'" 
""'" "'" "". """ 
"'" "'''' .. '" ."" ... , 

..... 
""'" ...., 
t7U7 
V77Z1 

os,,, 
"'" ""'" IIIIS20 

"'" 



424 CA.MBRIA. STEEL. 

NATURAL SINES. COSEOANTS, 
TANG ENTS, ETO . ... , ..... • 

.. """' , ...... •• ,...,., ...... 
I .OOWl ."""'"' , ..... .""'" 1.00(107 .mm 
1.00011 .9'.l!l6!)! 

100015 .""'" 1.1lXr!1 .9'i'.l7'll 
1.0C027 .!I'm.'!! 
I.O(JXII .'J'J'Jf.:;7 
1.0001~ .!.l'A'i77 

""''' ."""" 
I.IlOCI&1 ."'"' I 0007'~ .m", ,.- .999171 ,.- ...... 
1.001('*1 . '1Jjj917 
1.(10122 .9'.l8778 

1.1)0131 ."""" ., 
I.(JOlr.:I .1l'lIJ.I7J 
1.1101&) ..... 
1.001117 .v-JSlaf> 
I .OO'.!OO .Wi357 ,.= .997;(,3 

.. """ .997'~ 
1.00':!G'i .997M7 ,- ,min , ..... .t9ro17 .. """ ."'"'" l .oo::Jr.7 .""" 
, .... .996190 

"''''' .,.,.., 
1.001.3(; .""'" ,.""" .. ,'". 
I.IXll91 .99:>113 
I.(Xml .. ,"" 
1 00({;1 .'»1::.22 .. """ .9!tIZl4 
1.00611 .'""'" 

• ..... ...... -, - .... , ... 
For f\mcUOllI!rom. 8:JO-W to"" re.d from bottolll or .. hie up .... ru. 



CAMBRIA STEEL. 

NATURAL SINES, COSECANTS, 
TANGENTS, ETO. 

SiN. r-..t. fuplt. &o1&Dpo.~ Sooutt. c.m.... 

... 

- -1- - -----------
6 SO .113'.!ffi 8.s:tlGm; 

40, .1I00'.l3 8.61a7001 
60' .lI8'l62 8.~ 

7 0 .121800 .-80 1 t.Gl~ 

6 

• 

.. 
11 

,. 

~
o .124i~ 

.127612 

.1:J0&!6 
~ .1S3110 
.... 136.'\12 

,1.$9173 
10.H~ 
~ .H4'l32 
00 .11,&10 

~'-flO .1r.3,j(i1 

0.15&13-1 
1.1~ 

.162178 
SO·.I~ 
40 .167916 
1iO/.li0i83 
o .173&1S 

10 .176('>12 
20 .17\1376 
ao .18Z.!36 
40 .18:\0'.16 

7.!!J.Ilm 
7.!I6 lm6 
HOOilOO 
7.s:.J711iQ'1 

7.1852!lOO 

''''''''' 6~2 
6.7(1)1&.11 

''''''''' 6.512OB.12 

6.Y.r.!4:::.32 
6.2771933 
6.16006N 
6.~ ,."""" 
""""" 
6.71i87706 
5.G6.'03331 
5.6749'2t08 
MS74Q.13 

''''''''' 5.3~8GIJ J .187900 

'- It~ 10 .11l:lG(i.1 1 
~ .1~17 
SO .I 9!l:'lGS 
40 .:lll'l21S I 

00 ""'" I 
~ .207'.112 4 8OO7S-13 

1 .2107(,6 4.7418206 
:sl .2!1W.l9 ~.68I(;;4S 
SO .~IGI40 4.62ll"l:!63 
40 .219'm 4.5001(180 

4.W211i6.J 

- ~I :' . .... , 

,. 

.1139.16 8.i7~4 

.116883 8.5&.''''.1411 

.1I!Kl3 MB9658 

.12278(; 

.1~7S8 

.1:!86'}1 

.1316.'>3 

.13-1613 

.13i576 

.1400-11 

.143:\00 

.14&\7S 

.149-1t>1 

.1m~26 

.15601IH 

.'''''' .161008 

.164-'l.54 

.16m3 
.11003-1 
.lml9 

.176121 . ., ..... ... ,,'" 

.1853.19 

.1S83W 

.1913G3 

.1~8S0 

.1\17101 

.\WI2:l 

.:!O31l">2 

.~I83 

.~18 

.212(;(07 

.21M'.l9 

.218615 

.22"1696 
.22"1748 
.",.. 

-' 

7.lIli3OO7 ,."""" 
(I.!!:-'(i'J137 
£.6911002 
6.fiIlO(:i,.'l8 
M:WSl28 

It I 
6.67I2SiS 
5.5763786 
5.oI8-loor.2 
6.:l<X>61i".! 
6.300liro 
6.~7 

IU41&040 
6.065&52 
4.!l8'JIll'n 
4.~161mo 
4.81S1XlIS 
4.77235G8 

4.7C»6301 
4.6382 157 .,""" H,IIl708I> 
U~91181 
4.389&)10 

- - -
'--' , 

1.007,,1 
1.00787 .. ,." ,-
1.IlOOO'l 
J.OO'H:l 

, ..... 
1.0m2' 
1.IllOO 
1.01111 
l.Oll&5 
1.01200 

1.01241 
1.0\2i.\ 
1.0131~ 
U)IS9 \ 
1.014'10 
1.01491 

1.01M3 
1.015% 
U)\G19 
1.0171'3 
1.0miS 
1.01811. 

1.01872 
1.0m.1O 
1.0l~ 
1.(00·19 
1.02110 
1.1l'1171 

.. """ .. -.. """ 1.!tM2S 
1.02-191 
1.1ll:i62 

- ---, 

.9'1.!ti-16 
.9'J21117 
.9'.11820 
.9';114·15 
.001061 .-.-.,..,., ._, 
.980016 .,..,., 
.9681311 

.987~ 
.'l8i?-'9 
.9A(lj62 .-. \W:>601 .""'" ..... 
.9SlZOO 
.9S.l7l11 

. ""'" . .."" 

.98217S 

.9IlltlZ/ 
.9IllOO8 .""'" .".", 
.~t 
.'1187-iS 

.!I781-iS 
.\Ii7i>S9 
.\174m! 
.97«!9G 
.!I7r.6r0 
.970020 
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~ 00 
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42. CAMDRIA STEEL. 

NATURAL BINES, COSEOANTS, 
TANGENTS, ETC. 

.... , - 0 

.. - .97.f370 77 wnoo .9i3712 
1.0Zi70 .~ 
1.021'12 .w-aro 
UU9H .!I116tl7 
l.~ ."""-" 

1.0:))(;1 .""'" 7 • I .CCI:r; 
. '"'''''' Uffl13 .00= 

1.(l:l2OO .!I681048 .. """" .116741& 
1.(X,H 17 . 96(i.i7~ 

1.cm!l8 .9Co.'m(I " .. - ,00:;11>9 
1.1l3G91 .~~ 
l.(~m4 ."""" 1.03858 .9G2S19 
1.OO9H .".,.., 

1 .1)I{)30 .961262 74 
UH1l7 .""'" l.CJ.12(16 .9MlI>I2 
1m:!').; ."""" l.(H:)8.~ .,,,'" 
1.041n .~7IM 

U)t:i(i'} .""'" " .. - .'liM:iO 
1.04757 .""'"' I .()l~ .9.'1:1717 
1.04!l6O .""'" 1.1),'»17 .9r>I~1 

1.00146 .9W~1 72 
IJX,z,16 .910015.1 
I.o.-~m .\)t9'U3 
1.01>119 .\H~l 
U.>M2 .9173'R 
1.\)0067 ,(U6I62 

1.115,62 .9451119 " 1.(1.)!1(;9 .9H068 
U lWiG .''''''' 7 • 

0 .... .... , ...... " -, -, ... 0 

Por flmcUonl from ,0"-4(1' to -r;o.q I'I'tId from ~tom of IAble upward. 



OAMD.RIA. STEEL. 427 

NATURAL SINES, COSECANTS, 
TANGENTS, ETO . 

... " """ • 

.. """ . t12Jl»1 
1.0619..'> .9n666 .. """ .~I()68.l 

1.0&118 .""'" 7' 1.00.;:)1 ...... 
1.QG6.I5 .007687 
1.06'161 ._n 
1.0&178 ."""' ''''''" .!n1619 

1.07115 ."'"" e. 
1.07'~ .=< 
1.073.:'>6 .!nWQ 
1.07470 .1130 ... 8 
1.07002 .9'MIS 
1.fl17D .9'.!:tI'.rnl 

1.078.).1 .9271&1 es 
1.07981 .• -1.1):!11l'l .9'24989 
1.08'139 .. """ I.Q8:I7Il .""" ''''"' .9'21638 

''''"' .= e7 
1.tlB171 .'I'J36.l .""'" .'J18'~16 
I.Il!IOH .917tl6O 
1.U9ISl .~I1i6'.l6 .. """ .91t7!!5 

1.0')161 .91~15 ss ... m .. .9123(>8 
U)'.llOO .911161 ...... .""' . 1.10011 .908751 
!.t91S'J ."'''' 
1.10338 ..... SO 
1.100/.&1 .0CIrl07$ 
1.10&10 .""'" 1.107'J:I .""'" 1.1O!H7 .,,"" 
l .iIl03 ...... 64 

• .... .. " '""-, -, -, ... • 

~'or function. (rom &1°.10' 10 70"-30' ,cad flom boLlom Qf I.&blaupw,ud. 

"'. 



... OAMBRIA STEEL . 

NATURAL SINES, COSEOANTS, 
TANGENTS, ETC . 

..... " ....... ' .... , .... 0 

.= L112GO """ .. 
.491339 l.lIU9 .897:'16 
.411-1'.10.'; 1.11~79 .""" .~:lI'l$l I.lli40 .8!>I934 
,00"1219 1.11903 .= .""'" 1.12D67 .""" 
."'"" 1.1ZZ3S """" •• ~l>fl9:> 1.12100 ....., 
.1'>16616 1.1,5(';8 .-00 
.5!!0061 I .IZ73!l .88OU1l 
.ma::.o 1.1~'\lIO . ..,.. 
.6~ 1.13(l63 .... ", 

• M1709 , ...... 1.lm7 .""'" •• .~'l:>.J. L7 1.8G'1r0u3 1.13-133 .881678 
.539100 I .M1615011 1.13610 .&«YJ,u 
.M~ l.l\.Iij.M 1.13789 .8788n 
.MGn'J 1.8'l9.06J8 1.13!lj\l .8'm:!; 
.~16 1.8181892 I. 141m .8'16&l6 

.[61.300 ].8(HOl78 1.143M .8il(Q) ., 
.51">8118 l.i9i736'l 1.141;21 ."""" .561!1:l'.1 1.rnJ6.'i2~ 1.14'107 .8717S! 
."4",773 l.i674\Wl 1.148')(; ."""" .5<>!lG19 1.15.'>.'$1) 1.15(\ll.'i ...... 
• :'7.lo1 i8 1.70137<1& 1.15277 .8674.6 

.'''''''' 1.iS2(M8 1.11»70 -~ .0 

.!I6I23<> 1.7bH7S6 l. l~ .8&l567 

.r.s:.\M I.MIOI16 1.11>81>1 ""'~ ~.It,~ 1.6'1W631 I. l r,o.:.g .861629 

.M"!970 1.68(;1'.'61 1.l62b9 .aool49 

"""" 1.6752988 l.1&100 . ...., 
..... , 1.16663 .8.)7167 ,. 
. 6011127 1.16868 ....... . ...., 1.1i07:' .&'J.UM 
.61~1 1.17'2S3 ... "'" .61CotlOO 1.17400 ..0.:;1117 
. ..." J.\ i7l).l "''''' 
. .,... , ...... 1.17918 .JI.II!(\IS " ..... " ,."""" 1.18133 "' .... ...... U7llE!t179 ... ""' '&11 \161 '7 

0 .... "'"' ....... ' ..... ' .... , ... 0 

For fune/.Ion, from 67"-'1.1>' to &IP.o' read from bottom or table UPWRrd. 



CAMBRIA STEEL. "9 

NATURAL SINES, COSECANTS. 
TANGENTS, ETO. 

• ... """'1 ""'" -,.-.. l.l''',ro .~I33'l1 ,."""" I. II179J .81182.'". 
lbl9'1l» 1.10012 .8102:>1 

1.19236 ""'''' '7 
J.HWi3 """'" 1.\!l&.l1 .83[o1~ 
1.1!l'/&! """" 1.~WJ . .,.= 
un", .""" 
,,,.,, .~'1 •• \.2118.50 • !t..'7407 
1.21099 ""no \.21311 .82-1126 
1.21rM .8'DI75 
1.2ts:J) .!t.nI17 

"">m .819152 .. 
1.m".!7 . ~17~ 
1.~7\I .S15B01 

'''''' .8H IIG 

'''''''' .~l21Zl 
1.23317 .8L07'~ 

1.2lOO7 .800017 •• ,.,.., ."""" 1.21131 ."""" 1.:.!IIOO ...." 
1.21600 .802IZl 
1.2191(1 .'"'"" 
1.~21-1 .""'" 63 
1.2;}~ .,..., 
1.:.!;;767 .';%121 
1.20017 .""'" I.~ .j9W79 
1.:!OO15 .""'" 
1.:!G90Z .7IISOll ., 
1.27191 .'1!6217 
1.27483 .78H III 
1.'ITT78 .7~ 
1.2€Oi:; .;~ 
1.28371 .n., ., 

• ..... ""'" ...... ' -, -, ... • 

For funcUo!>s from MQ·IO' to 6"1".:)1)' T'CM from bottom of C-8.b10 upwani . 



43. OAMBRlA STEEL. 

NATURAL SINES, OOSEOANTS, 
TANGENTS, ETC. 

• ... I .... , -, -' ... , .... • 

1.2SGOG . mUG 61 ... ""' .77:;.'112 
1.29"281 .mln 
1.2OC>'11 .77162,; 
1.2900':1 .769771 
l .&)m ,167911 

1.IKlIsn .76604 1 6 • 
1.30861 . 7&1171 
1.8118:1 .76229'l 
l.S1500 .m", 
1.$J.837 .7585H 
l.32168 .75661t> 

U2.'JOl .7M710 4 • ,-""" . 75Zi'98 
1.3:lIn ." ... 1.S3.'i19 .,,"'" ,.""" .7~ 7OO.'i 
1.SCl.l2 ., .... 
l.3t<i63 .7<1314.5 40 
1.31917 .7411% 
\.35:.>71 .= 
1.3.:i6:H. .mm ,.- .""'" ''''"' .= 
1.00;'33 .7313,';1 47 
1.:mlX> .7Z9JJiI 
1.37481 .""" 1.37MO .n:.m 
1.3S:M2 .""'" , .... .7"!t:l.'i1 

1.30016 .71\1310 46 , ... '" .711316 
U9Mi .71r086 ,."'" .7132:>1 ,.- .71~ 
u lon .100161 

,.""'" 1.41121 .707107 46 

.... , 1'''''''1 ,..." .... , "" • 

For fUneUona from -&@Qto610·O'road.!'rowbottom of tabl~ upward. 
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CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
OUBE ROOTS AND REOIPROOALS, 

• • , .. 
~ 

" " " .. 
'00 
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.n 
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m ,,, ... 
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"" • •• 

, 
• ~ 

" I:::; 
216 
313 ." 
'" . .." ", . 
"" "" 2711 

"" "'" "" "'" '"" oro "'. " .. 12167 

"'" ."'" ],,,76 ."'" "'" ~(389 

V.." 

""" "" . "'" ..... .,'" ..... 
""" -.. ,,' 
""" .,,, . ,.,.. 
"'" " ... 9UZ'i 

"'" .""" ll lXm 
11764~ .... ..,,'" ..... .. "" m ... 
1(;637[0 
17:;616 
l&:>]W 
1'l(;112 

""'" 
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CAMDRIA STEEL. 

SQUARES, OUBES. SQUARE ROOTS, 
OOBEl ROOTS. AND RECIPROCALS . 

... 
Si~l .," ... 
"'" .'" "" "., .,,' 
4751 .... 
"HO 

"" .." 
MiG 

"" (m6 

"'" .. , 
fit-it 

'''' "" 6i24 

"" ,.. 
"'" "" "" 7'iU 
i9"21 
'"00 .. , 
"" "" "'" .,,' .," 
"" .. , .. , 

'0000 

"'''' , .... 
,.." 
10816 
l ]('~ 

'"'' 11119 
11661 
11881 
12100 

"'''' !2:j.H 
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"'" """ 13'.121 
14161 

-



CA1III:BRIA.. STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROOALS. 

180 16'X1O 
131 IWII 
1>12 1712-1 
133 176$9 
I-W 179.">6 
13.$ I~ 
lJle lM911 
131 18769 
138 1110« 
1311 IlWl 
ItO 196:10 
In IIlrMI 
In 20161 
U3 l!Oll~ 
IU l!O7:.l6 
I~ 211l2::'i 
116 21316 
117 21009 
118 21u.H 
112 mJl 

"" "'" 1M 22&61 
Ui2 2I1(U 
1M 2}IOO 
11>1 23716 
1M ~~ 
1:.8 21336 
1~7 Zl"'~ 

"' U ... IW u.!l:Il 
100 2'0600 
161 :!:i9'~1 
162 ~I I 
163 :zr.:.c.9 
161 2&IlI6 
16..\ Zi'.tl.5 
100 :!'1r.oo 
161 27&"J 
168 2if.t.!1 
169 ~l 

.~ "'" 171 211'.111 
172 2'X:oIIoI 
l,i m.lll 
m 3OZi6 
1;~ ~ 
17. 3OIiI7. 
11'7 31829 
173 $16.'>& 
179 3'.!OI.l 

.30 
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CAMBRIA S TE EL. 

SQUARES, CUBES. SQUARE ROOTS, 
CUBEl ROOTS AND RECIPROOALS. 
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CA.MBRIA. ~TEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND REOIPROCALS . .. . -

210 67000 
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::lI1 6Ij,'j(H 
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2 16 @Ift 
217 61000 
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715 ~ 
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OAMB RI A STEEL. 

SQUARES, CUBEB, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. . - ~ ... 1it ......... 1a. CuM "'''' leciP;;;;-

..", ~.."., 17.32OIiOS.l ... , 2,270001 17.34931i16 
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CA..BRIA. S'!'EEL. 

SQUARES, CUBES, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROOALS . 
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CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS , 
CUBE ROOTS AND RECIPROOALS. 
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CAMBRIA STEEL. 

S QUARES, CUBES, SQUARE ROOTS, 
CUBE ROOTS AND RECIPROCALS. 
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OAMBRIA STEEL. 

SQUARES, CUBEB, SQUARE ROOTS, 
COBE ROOTS AND RECIPROOALS. 
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OAMBRIA STEEL. 

SQUARES. CUBES, SQUARE ROOTS, 
OUBE ROOTS AND RECIPROOALS . 
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CAMBRIA STEEL. 
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OAMBRIA B':'EEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS, AND REOIPROOALS. 
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.444 OAMBRIA STEEL. 

SQUARES, OUBES, SQUARE ROOTS, 
OUBE ROOTS, AND REOIPROOALS. 
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791 """ '" ""'" ' . ., 6'.J&"49 'M ""~ ,96 """ ". """ ,~ .-"" ."." '" .,.," 
800 .-~, (,41 601 ." "'''' "" " ... .. , 

""" 800 ""'" .., 
""'" .. f,,\12I9 

"" ""'" ." GM4~ 1 

." ""'00 on 6677'l1 
&12 """ ." .... 
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OAMBRIA. STEEL. .... 
SQUARES, CUBES, SQUARE ROOTS, 
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CAMBRIA STEEL. 

SQUARES, CUBES, SQUARE ROOTS, 
OOBE ROOTS, AND RECIPROOALS. 
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CAM.BRIA 8TIlEL. 
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r ... CAKBRIA. 8TE EL . 

WEIGHTS AND MEASURES. 

AVOIRDV.-OUI WEIGHT. 

UNITED STATES AND BRITISH • 

...... - - ...... . -. , ... T_ .... ' 
L .... , :::lii" .000143 .OOOOO12~ ,OOOOOOl,ft 

27.3-137:1 L .""'" ....... .OOOOI,)l7~1 
~., ,. L .= ....... . ....,., -. "" 

,. L . ..,.. ..... '" 
,...". -. .m. II:!. •• . .. 

....",. Coi:Ut), ...... ".. '" L 

1 pound ...... f'dupols _ 1.21M78 poundt ""y. 
1 ... , ''''' _ 3XlO pou....to _ .f!NJS:>7 1l'0III to~. 

TROV WEIGHT. 

UNITED STATES AND BRlTISH • 

..... .... _, ..... ..... 
• ,1>I16G7 ....... .0001736 
~ L . .. .0IH1667 

"" ... ,. .""""" ~7..o ",. "- ,. 
1 pouDO! . roy _ .822867 pound ....... nlupol .. 
1'1& OUn(:ef troy _ 1112011_ .... oIrdupol •. 

A.roTHECARIE8' WEIGHT. 

UNITED STATES AND BRITISH • 

..... ...... "- ..... ..... 
, .00 .,"" - -000171011 .. , . ..... .. ,..., .... '" ro • •• .1'.15 .011)11157 

'" ~. • .. .,.,.", 

"'" "" I 
... ., , . 

T~, ""'Ind. ou,," ond II:noJ n .'" the Umc •• In '!'(Iy welllh •. 
T h •• ....trd .. pois pin _ l toy InoJlI _ apOtheearloeo ' lraln. 



OA.KDHIA. STEEL . ... 
WEIGHTS AND MEASURES-Oon ttnued. 

LI!'CEAR. MEASI/RE . 

UNITED STATES AND BRITI SH. 

, .... I "" T .. .... """,. "" 
• . .." .."" ""'"" ..... - .OOOOI~78 

" .. ..... ....... .0(11&1615 ....... 
" •• .. .1.818182 .".,.,.. .1Q({ti818 ... la.5 .. .. .." .0031?;; ,.,. .... ". . ... •• .>Z> .... • m 1700. ... • .. 

ROPE AND CADLE MEA8tlRE. 
1 Inch _ .111111 .""n _ .O Ia<l89 ( •• boN. _ .0001157 cable'. knl'h. 
I ...... _ , I""",," _ .12:'> f.,h ..... .001/).1167 cablc'. I.~h. 

I Cath _ _ a foe, _ 8 ...... _ n""' .... _ .1Xl8:I33 c:abk·.lea"b. 
I ClbIc.' ..... b _ 12Il fat'-" _ 7'1(1 r _ _ Il00. _ _ 81'''0 lnet... 

NAU TICAL MEA8URE. 

I nau. ical mile, as adopted by ,be United St", .. Coast and Geodetic Su"'e" 
"'1u,), 'he lena;,h of One minu,e of are of. ,,"ea. ~in:l" of . ophcN ,,"ooe ourface 
"'lUl L. ,ha, or the e.ar,h _ S08Q.2()\ fee' _ 1.lStS ".'u' . .. 11eo. 

I lUi'" _ 3 ...... 'Iea! ",Ilea _ 18MO.8.l3 (eet. 

GUNTER'S CUA.IN. 
llinic _ 7.1t! iDo:I>e. _ .01 doal. _ .00012:; ... 11e. 
1 do.l .. _ 100 hb _ IJ6 feet _ 4 rodo _ .0IZ .. ile. 
1 .11" _ I!IO clt.aiD. _ 8000 11 .. 1<0. 

SQUARE OR LA.ND MEA.SU RE. 

UNITED STATES AND BRITIS H • . ~ . ~"" ....... y .... .~ .... .- .~ ... "" ------
• ....... .tXJm16 , ... ..... . . .. . 

W .. .l1llIl .. i:moi '.000'" 
, .... "., ••• .. '.oco.w;m .... m.,. ..." •• -""'" -. ..... • ro. • • .Oll~ 

Z7878400. ...... IIY.l400. .... .. 
I oqUl'" rood _ 4(l I<ItII'" r<ICb. 
1 _. _ 4 '"'I .... '" roods. 

I aqua ... ocn: _ !Jl8..71 ...... '"'I ....... 

... 



. 00 OAllBRIA S TEEL. 

WEIGHTS AND MEASURE5-00ntlnued . 

CUBIC O M. SOLI D )lEASURE. 

UN ITED STATES AHO BRITISH. 

t cubic Incl. _ .000.::.737 cubic f..,. _ .lXlOO'2lo133 cubic yvd. 

1 cuba.: roo< _ Ins cubk Inch .. _ .03':'0:17(1-1 cubk yard. 

I cublc,.,.rd _ :!7 cubic ree, _ ~ cubic 11Id> .... 

I cord o¥ wood _ 128 ""ble r...,. _ 4 r_ lit 4 r .... by S fee<. 

I ~b oI_ry _ 21 .~ cubi.: reoc _ 111.6 (_ by U ru. by I ,_. lo b 
.. ually ~ku at 25 cubic: rot •• 

DKV lI'IEA8UR £. 

UNITED STATES ON LY. 

4I1l1l1i'- ........ 
----

I .00 .12>5 ,OG:!:ri .0.1>62(\ 13.000312:1 
2 I. .2:\ .12:i .031 '1:> "."""" 8 4. 1. .or. ,]2:1 ... "'" 16 & 2 I. ~ "' ... &I 32. 8. 4. 1. 2150.1:.! 

1 _pe4 buolocl _ L2:0 atnlClr. buabd. ud tbc COlIC __ be _ Ics& . haa 

, iDclI .. hl&lo.. 

L I QUID MEASURE. 

UNITED STATES ON LY. 

Gilla. "'. ...... ....... ""'" ""' ..... 
, .'" .,,, ,11:312:1 ...... 1.'l I/liS 

• L • . ,,, ...... ""'" , , L ." .""" 67.76 

" • •• L .031'14$ ", . 
". ~ 

,,. 31.6 L m6.{; 

The B,hl.h l .. peri.aI ._11on _ zn.~IO culMc II>dteo ow 10 pOI1D<Io noirtlupoil 
of pu ... water •• 11'2" F. &od ",,",-e'er a' aD l..;b .... 

TJ>. British Imperial pl10a - 1.20091 Unitt<! States.,.no.... 
1 ftuHl drach .. _ 00 miDi .... _ .l'r> lIuid OQ,," _ .00i812:i pint. 

I Buid ""DCCI _ 4iIO mInim" _ 8 dn.cb ... o _.01525 pinL 



CA'MBBU STEEL. m 

WEIGHTS AND MEASURES-Concluded. 
METRIC 8"8TEM. 

MEASURES OF LENGTH, CAPACITY ANO WEIOHT . 

"'" .. ........ .... - ........ .- - ..- ""-
--- ---------

llIoIilrl ....... ...,.w "w tl.PlCm. .... • • • -~ c..tililrl. IlilliJiIrl. - ..- """---- --- --------- ---
WI!GIT . ,0.- .... -- ,- - "". ""-
-- --..... ...... --- --- ...- ....-

, 
" ". ''''' , ... "",. '"""" , 

" ". ''''' , ... '00000 , 
" '00 ''''' , ... , 

" '00 '00' ., , 
" ". .00 ., , 

" .M .0> ., , 
t .. ,.Iame .... _ 10 !lJlomct _ _ 10000 alct_. 
I lonn. _ 1(0) .Ilocra"' ...... _ 100 ~uinlal. _ 10 .. 'rI.....,.. ..... 
1 ........ _ _ 1 cubic <>en,j .... ,.e 01 d.,illed ... , .... t los _u.mu,", densit,. at sea 

In.lln 1a1i.U(k 01 P ..... nd bovouIe..,t at 78D "'ilIi .... t ..... 
I lit ... _ I cubic decimeter. 

METRIC 8"8TEn. 
SQU,t,AE Of! SUAF,t,CE ME,o,sUAE. 

.~ .- .~ - .~ c..':::... Jl::. ........ - - - . "'-..... . ~ .. ---- ---, '00 , ... '"""" , ". """ 
.,.... 

.0> , 
"" , ... '"""" ."'" .. , 

'" , ... '"""" ...... ."'" .0> , '00 , ... 
. ""''' .... .0> , '00 .""'" .... .0> , 

1 oq ........ yrta_Fe _ 100 oqWLFe !<iI_1m _ 100 (0) 000 oqWL"'~. 

METRIC 8V8TEltl. 
CUBIC MEASURE. 

c. .. illtUMltt. MIG 11111. c.hiI !IIeiaM. et\lle t:.a\lMlt. ~ .. ----, ''''' '"""" ,-
• 00' , , .. .,.... ,-
.00000' ... , , ''''' , .... 
.""'""" ..... , .'" , ''''' . .,...,., .-, ... " , 

1 cubic:: ,a."", _ 1 .UolI"" _ 1 ., .... 

C •. 



'6' CAMBRIA STEEL. 

TABLES FOR CONVERTm"G UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO METRIC. 

W ela-ht8. 

, .... ... , .... lnin1.,. lW1iri~,*" ....... c...f_ 1tI 

... • • - ...... ........ .. ..... 
1liUifrut-. ,- 00- - "'- "'-

-
I ... ".. !1.t03(8 '''49'3 .45359 .90718 1.01605 , 129.Ii97M "' .... ,.69005 .90718 1.81.(87 .""'" • 1~.39671i 93.31044 85.01858 1.36018 2.72165 3.1)181,( 

• 259.19567 12·UI892 113.39811 1.81437 3.62874 4.06419 • 329.99459 1M.limo Ut.U7SS .,.". <5.59. ,.-
6 888.i9851 186.""" 170.09716 2.721615 5.«311 <09"" , 453.59243 217.72487 198.44669 3.17515 .115029 

I 
7.11233 

8 518.39135 2 .. 82785 226.79621 .6287. 7.25748 at"" 
9 583.19026 Z79.93I8S 266.14574 ...... 8.16466 9.\«42 

1 A voirdupois Pound _ 453.59"...4277 G rammes, 

I.'"en .. MenHure. 

"'tUli ... I ... 'M , ... 81011.10 .... • .. Ileo.lllllot 

•• , ... • • • • • - Cu- .- .. - - "'"'-
-
I .396!18 2.MOOI .80(801 ,91«02 I._ 1.85325 , .7937f 5.08001 .609601 I."'" 8.21869 3.70650 
3 1.10068 '.1l2OO2 .914402 2.743205 •. - 5.56915 

" 1.58750 10.16002 1.219202 8.857607 5''''' 7.41300 , 1.98438 12.70003 t.5UOO3 4.572009 8.M6?-f 9.26625 , 2.38125 1/i.UOO3 I."'" 5.486(11 9._ 11.11950 , 2.77813 t 7. '78O()t, ....... 6.-400818 11.26543 12.97275 
8 8.17501 OJ._ 2.438400 7.315215 12.87478 1 14.82600 , s.rmss ... - 2.743205 8.229616 1'-48(12 IM"25 

t Nautical Mile = 1853.25 Melres. 
t GUDler's ChaiD = 2().tl68 Metres. 
1 Fathom = 1.829 Metres. 



CAMB RIA STE EL. 403 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

Wellill1t~ • 

.- ,~ . ~ I- ,-" ,-, 
•• , • 10 ,-..Itt.,.., 10 , .. IN.,. ...... 6_ T_ 0I .... .. ,- - ...... ... - ..-
1 .01&1.3 .03215 .03527 ...... 1.10231 .98(21 • ..... .,..'" ."006 4.409U 02.". 1.96841 • .04'" ."... .1"" 6.61387 33OO1l3 2.95262 • .06178 .1 .... .14110 8.81849 4.409U 3.93682 
5 .07716 .16075 .17637 11 .02811 5.51156 4.92103 
6 . 0025' .1 .... .211114. 13.22773 6.61387 5."" 
7 .1""" .""" ... '" 15.43236 7.71618 .""' . • .12M6 .25721 .28219 17.63698 8.81849 7.871l65 , . 1"" ..... .81747 19.8(160 ,.,.... ""85 

I Kilogramme _ 1&1.32.35639 Grains. 

1. llIe all' :MeR~UlI'e. 

l illilottno ........ . - .- " ....... - -... 10 lI w 01 ... " • • • " 
" <L , .... ,~ , ... lkal&lo ltil& 1 .. 1iooI .u.. 

1 2.51968 .3937' S._ 1.093611 .62137 ."'" • .,"56 .78740 6.561667 <18'1222 1.24274 1.01919 , 1.55004 1.18110 9.842:500 3._ 1.8641\ 1.61878 • 10.1)7872 1.57480 13.1233S3 4.374444 2.48548 >15837 
5 12.59840 1.\1'85' 16041)(167 5,468056 310685 •. -• 15.11808 2.36220 19.685000 6.561667 3.72822 "3756 
7 17.63776 ""00 ... ""'" 7.656278 4.34969 3.mlS 
8 20.157« 3.14960 26.246667 8.748889 4,97000 4.81674 
9 22.67712 3.04830 29.521500 9.842500 5.59233 ' .85633 



• 6. CAMBRIA STEEL . 

TABLES FOR CONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

1 
2 , 
• • , 
7 
8 , 

•• 

1 , 
• • , , 
7 
8 , 

CUSTOMARY TO METRIC. 

SqURre Measure. 

6.45163 
It .... 
11l.SS488 ... -82.25813 
38.70S75 
45.16138 
51.61800 

58.0'''' 

s, ...... , MI s.. ..... Tonb 

• • 
SIt ..... l ot... &j ..... l oInI. 

.092911 

.18581 

.m/l 

.8716\ .• -.56742 

.66032 

.74328 .... " 

.83613 1.""" ."'" 3.84452 
.(.18065 
5.01679 
'.85292 .-7.52518 

• ..... 
,.(1)470 . ..,. 

1.21409 
1.61879 

''''''' 2.42818 

"'288 8,"'" .""" 
1 SqUll.re Statute Mile ~ 259.00 HccllLrt l. 

cubic Meatllure. 

tv.~"' , ..... o.bio , •• u. Cabio ' . 1 

• • • 
c..bio CMti.oIolla tv. .... ho"lnL tv.blo hIro&, 

16.387111 .01639 .= 
S2.71432 .082'17 .""'" .(9.1614.8 ,1)4916 .08495 ........ .00555 .11327 
8\.93580 .08194 .14159 
"'32296 .- .16990 

114.71013 .11471 .19822 
131.09729 .13ltO ."'" t4.7.48445 .W48 .... " 

.. -5.18000 
7.77000 

to.SS999 
12.94999 
15.58999 
18.12999 
20.71999 
"30999 

C. bio toni. 

• 
tv. .... 1, InI, 

.764.56 
1.52912 
" n", 'I.'" 3.82280 
4.58736 
5.35192 
6.11648 
6.8811},l 



C.u.t:BBIA. STEEL. ... 
TABLES FOR CONVERTING UNITED STATES 

WEIGHTS AND MEASURES. 

METRIC TO CUSTOMARY. 

Square Mealture. 

59."'" 0..11· 59.un ll_ 59. __ 11_ ...... .~ .... .. _. • • • 
_ . 

59.,.... 1 ...... 59.uro , .... 59. __ t .... .- 59.,....lIiloo. 

I .15000 10.76387 1.19599 2.471M .38610 
2 .81000 21.52778 2.89197 4,94209 .77220 
3 .'6600 82.2916(1 3.""" 7.41313 1.15830 • .62000 43.06&17 •. """ 9.8Sl18 I.M«O , .77500 58.81934. 5."'" """" 1.93000 
5 .93000 51.5_ 7.17591 \.(.82626 2.31660 
7 1.('8500 75.34707 8.37190 17.29'731 2.70270 
8 1.2.(000 86.11094 ,.""" 19.76835 S.""" , 1.- 96.87481 10.76387 """40 3..(7.(90 

1 I-Ieela re = ,003861 SqWLre Statute Mile. 

Cubic Measure. 

Clbi. toOliaolroo Clbio Decmolnl CoMo IIoI.no c..hlo ll_ 

... • • • • 
Cabio l.u.. t:w.bio 1a.Na. Cohi, root. ClWo tonb. 

I .06102 61.02338 35.31445 I.""" , .12201; 122.1}01676 70.62891 2.61589 , .18307 183.07013 105.94836 .,"" • .2.(409 24,4.09351 tH.2S782 5.23177 
5 .30512 805.11689 176.&7227 ""'1 
6 .36614 366.14027 211.88673 7.8m6 
7 .42716 427.16365 247.20118 9.15560 
8 .48819 488.18702 282.51564- 10.4635.( , .M921 M9.21(H.0 317.83009 11.77149 



••• OA XBRIA STEEL . 

TABLES FOR OONVERTING UNITED STATES 
WEIGHTS AND MEASURES. 

CUSTOMARY TO METRI C. 

CM,lU('lty M e 88urCII. 

""' ..... II .... .... _ ..... ...,. ...,. - .--- . """'" ... • • • • .~ .. w Ct.\Oo 

"- U_ 00 ..... _ ""'- .. <- .. -
-
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oq .... e and """*&"011 .... olt-btl of. ·ro.okllo InI"'''' •• 'andan:!. 
1i0LL"'''' brick, w.irb •• of. 'Of ....:h •• a"d ""nitiQnf ••... 

"",,0011><1 <e<: ....... I ... UOllroa ~olu"'nI. 1t<eDlth 01. 
H oop Of ba..d .. «I"ablu 01 _lib,. 01 ........•.• 
l "cH.doedmakoi. Of...,b ........ liIeool . .•••••••.• 

., I foo< for~{rt.Ctlol>o of ad •.•.••.••• 

l"uT'A. ",om~d" of, upla"",ionoof t.bl", of. fOf <e<:"'''II .. 
.. formulao for ""ri ..... _dooo ..•••. 

fot ... nd •• d 1«';"00 . . . • . . . . 
.. ...bIe. of\f""~1u ...... . 

I"GO"R. rnckt.lII1C1 ""d we1j: ,. of .. eel .•.....• 
1..A""oroq ...... "'<aMlte. ... . . . • . . •.. 
Ln ....... 1I •• ~. <flI_ion of IlIow:.ble fibn: .. ...,. d ... '0 

pial Ind rod<, d'''' ..... 0110 of . . . . • . . . . . 
n>do. loop we ded eyeo. dime .. ';0110 01 •.•..• 
au'''ltb of l ·~am. .. . •...•.••....•••.• 

.. .. _I,hout Ia,eral auppon. _eo ""'. . . . . . 
LAnlc l boon ' 0 be ued _lib Ia"iced c:tuo.-I co!u ..... ri_ lpacl", for . 

.. .. " .. " " wdallt • .....t dl ........ 
...... of .••••••••• •.••• • _ ••••.•• _ 

UTTlCI .. chaanel column., . ~I"," of .,y ... fot I.dnl'baro .••••.• 
chaanel column •• riY~" fot, diameter of .••..•.••• _ 

" tabl •• of dim .......... of ••••••••••• 
... om ... ,. of lIIonia .ad He ...... _ 

d .. lIo( . . 
oafe Io&dl for 

I ... ~, build'nr, oI...ariotu cill ... utraC •• from L'" ...... m........ . . . . ...... . 
L,Qult, ..•••.•.• 
l.,v.lood. f"" II~ . . . .• ... . ...•.•...•.. 
loA ... and ""I ........... 1I0 .... bIc, f<O.tll bulldi .... l0. .. 01 ...nou. ci.ia . 

oafe,"" oaf,].oo.d. .••.•.•••••••.•.• 
Locn'THMs of •• " .. ben •.•..... . ....... 
l.c.>oI' w.lded ey ... fOl" cocrm •• al><l 1a ..... 1 rod., dim .... ""'. of 
MACH'''. bolt •• Franklin InI.huto .. ""dan:! •...•••.. 

" Mlnufa<;'urcn' "andard .• . .•• 
1oI.,.u.ACTUau.,· .... ndard machine bol .. and bolt bead. 

,. oq ..... and lou .. "" ...... 
• .-16 ... x.- ... 
otn>Cturo.t .. «I . . . . . 
""'01ural CIO' 1«1.. • • . 

... 
PM" M, 
'" '" rn 
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rn 
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... OAMBllIA STEEL • 

MUllu~OU$' st.Dd ..... peclal opm heanh pla,e .nd rl ... , st",,1 
M ........... . 1Iow.hle ~"'.... • • • • • •• • • • • • • 
"' .. """ ,,. load. roc l·balm • • 1td cllonntl. due '0 .... b cripplin .... 

. h...,. ot poin •• of ouppon, for balms of u"iform _ .lon. 
MU SliM", Me.ric; SptCID. Iml.h, ca""ci' y and w.i.h, .... , . 

" .. aquo", or ... rface ."d cub", . , .. • 
U. S .• .,d 11';.I.h, \,nea •• I'OJ>C, cllain . naulk.1 .nd land 

" .. cubic. or ooIid, dry and liquid • 
loI .... su . .. and weigh ..... . ..... . 

U. S • •• bIes for coco..",i"g. .• •• • .• 
M ...... . e S .......... , _oflooDctb.c-paci.y, wric'''. a", •• nd voI" m. 

__ hIS .nd _ coa""n«i 10 U S.. • • •.. . 
101 .... .. " .. . _ for baI .... &ad. c ..... ""10 d .... o .... b cri{'Pli.... • •• 

" .. .ilb .. &IIIbord ..... Ie c_'_ 
eI"".",,1o wi, h Mandard """Ie <:Onn«<1au 

Mo,s.-v-.a clas.ifica,1oa of -..-Ie ",""""..eo ... .•••• 
1010 .. ........ b<:ndinll;. for balm. of uoif ....... _ . ion ••.•.• 

of ioen .. , formula for ... ndard ....,. ;001 .... . 
" .. .. ... ri<>u. """io'" ..... . 

of I. llked eha"",,1 cGlumn., Uobl .. of • 
.. pia •• and ulle coIumno, •• bleo of • pl.,,, and c ...... nel colomns. , .bI .. of 

reaan,I ... nplana,ion of ,. bla of. 
, Uoblaofro •.•.•• • • 

Z,bt..colam .... ,.bles U ..•.. 
.. .. •• and pia,. columns ••• bl .. of 

NA'u. ....... ud c ... """ ""d m..ulla""""'_ ... bIeo. 01 • • . 
NAT""'L ...... Cooeoatltl • • ..,.c ..... de • 
N .. ..".,cALmn ... ", •..•••.•• . .. 
N" ... V""" . u,ruUo fro'" buUdi .... I ... of 
Nil .. , di .... n.io". of pi.und pilot . 

" " ","nod lef. . •... . . 
oquar,..nd heU"OD , ~' .. nkli " Insti'ute ... ndud 

" "loIan"rac, urcB' "andard • !'f".., ... d boI, •• _ bok. and nil'" •.•.. . . . .•. 
O .. v ... ncJu, .... ,.h .. . nd di ...... 1oDI of. ,,"oqual Iea-. 
0"" ""!!*. pn:openica of. equal lc", . . •..••..• 

, •• "n:e<I1 .. l le", . . • . . . . . . .• . - . . . 
()P ... l>eanh •• ~I,pI.'e.nd n..., . .. ..,1. Alm..· .... D<Io.n:I.peclka' lo;ono for. 
P .. n 'TOO"', ....... h ... 0Id di....,.... ..... of f>O"""" 1...,...,01' •• 0Id boI'-

brickrOO' . • • • • . • . . • • •• 
P''' .... Dlt LPH ' .. . u''''''' from hu~dl".law. of ••• 
I'II.ar nut •• hri<fI'e pi.,. and pin nut~, dimcm.iolll of . 
P,OIS.ndrl_ • • upl . .... loaut.blcoof ... 
p ,,, pia,.,.. table 01 br.rin. ""I...,. 01 ..•.• 
P'1flI, dime"';o,," of bridp ..•. • •.. 

" .. 1a,~ .. 1 ••••••.• • .• • ••• 
,.bl. of mu immn b<:ndlnr m"",.n •• On ..•... 

P .... wl"OUr'n;"", _lded .... m. ru and w. '.', .i.." 01 
P ... n a.nd onlJ:le o:oIo>m .... _Ie load.for. not.,. on. 

" " " ubIco of dlmen.; .... 01. . . • . . . . . . . . 
..... """"',. 01 i ..... 1a .nd ..."ion mo-

duli of ••••• • • 
: _.~dof ..... . ..... .. . . . 

channel d, ... _oI ......... . " "_ent. 01 i ..... 1a .~d _,Ion m .... 
duli of ...•.....•..• 

.. _~ loads far, Kria A ••.••. 
., " ,. .. " " n ....... . 

.. .ivel .. ..,1, ,\,«lal opom h •• nh . Mfrs: .,ond.nl ,pcel~c.t;o ... . 
(i.do,o, u pl.natoon. 01 ,.blelof oafe load. far •••• • ••• . . 

_. Jo.,u for. , .bl •• 01 . • . . . . • • . . . . . . . . . 
.. ill'_ an .. la "nd rivet.podng for, nOl .. on • 

p .......... nd .000ecu of .... I. Iron, copper and b<uo, wcirh .. 01. 
bearia •• for 1-1. __ • aD(! cbaa ... I .... Me 01 ••••.• 

" .' ..... pu toMd .. boa. ..... """eo on 

"A". 
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OAMBRI A STEEL. 

PUTU, ed~, dim .... ;"". <>l • • •• • •••••••••••• 
pin, ,.ble 0( be"'; ... nJ .... of • • . • • • • • • • • • • • • 
ri.e!<t<i, ,abln 0( •• eas'o "" deducted 'GoMalr. DC< ...... of. 

.. " beIorina: nluu til . . .. .••.••• 
~-'( ubI,.. 01 di_ ....... 0( .•••••••.•••• 
" ' ),,'" .i",u ... i_of,"oed with Iattiood cha.",,1 col .... ". 

I'Mon"T1II$, u.o.mpl ... of ..... Of ,"bid 01:, r.,.. .... Ddard Md,,,,, •.• 
upl .... '1on or ... bl .. uf, (or I.beam •. 

.. " " chan".!.. 
" ,"",leo. 
" T..t:.r. 
" z,.b&n, 

of COM_"" >h.p"", _0 on . 
" n ........ MC<iood, r_1Ola for • • • • 
" ... 101 .. for, aDgleo, lpec:;&I , equallep . 
" •• ".. .. ,,""'<lull ...... 

.,...&r.rd, equal 1.\, . 
" "ne<tuaL e,1 

chan ... b, Is-gl. . . 
., ....... rd 

., ......... _110 .• 
l..beamt,opeclal 

" ItOndud •. 
T -t:ar. • • •• • ••.•.• 

0' '1' .",110, "andard,.r>d e .... n. rail 
z..bo .............. . 

P,,01'O"TtOIOS of _tIono ol ...... do.rd I· bo .. ",. &rid ChaD""'- •.••••• 
itA"" 01 unotloa rOO" ,_o .... 1es. beck.o t:-k. equa1lcfl ••....•• 

:: ;; :::: :: :::: :::!~.:r"",';'''bl~''''· 
" .• ot ""';""'1M>C'Ion., fornmlz for ••......•... 

RA, .. r.,.. era,,", ell. oINC';"" of • • ••.••••• 
" .. P"'poni .. , _i,h,.nd dim .... I"". of 

RA ' u, T. prop<ni ... ... d,bl,.nd dimen.l"... of •• 
II.IOC'P'kOCAI-'I ••• bl ... oI. • • • • • • • • • . . • . • 
ItKT .. """'LA.ItoI .......... ;ron col ........ ",Rnll" 01 
kKT"""Lo.s, .. blaol_ .... oIIDc"" 01 •••. 
M'''HT ... dld'.n." .. di~of •.•.•.••..••.•. 
R,vn.nd bol. criJ>l' in lifoI',,"" of I·~m. r.nd d'an .... l. • •.•.. 

" pla'e .. eel • • peciaJ O. Hearth MfR.· .. and •• d .peci6"",lono 
R"'orran pia,u. "R •• O bo deduc. ed ,0ob,,,ln DOl • ...,. or ...•.. 
lI. ,vn,"G, con~en,j"",,1 oip for. • . . . . . . . . . . .. 
It, .. ns ....... 0 bo;d..'<IlICted 10 obc"ln 1''''' area ol rive.cd pLo .... 

fot "'tticed eh."",,1 coht ...... lattice bo. .. "nd ""y pia .... 
lent.1I ol. rcqai<ed f .... dilferen. crir-.. . ..... 
.pac ..... ol, ,.--.1 lUlu for . . • • • • • • • • 

" .. II' latticed ebo. ...... 1 eo/um .... , , .... . 
.. " .. pl ••• gitdtto. 1'''''' on ....... . 

•• hlu of m.x'mum "..,. "' . In ... ,1.,. ....••. 
.." " .. .. .. 1·l>oa"," .nd cha,....,I. 

" " T·ban and z..... . 
" ".It..,,; ........ I hMrint' ~"l ..... of • • • • • • 
" ".pael,.1' of ...•.••••••.••. 

~"'of ...... adheaded ••••.....•...... 
11.0 .... cocome •• nd la,ual .... i,b ~ welded ey .... di"'.noi ..... of. 

.. .. ., ".olidoruJ>Odeyc •• di"'.,., ....... of 
11."'>""''' ...... igh'. of paron. letTa..:."I" for . • • .•.... . . 
RoP" and cable mcu",,. ...•.•..•....•.•.•.• 
II. .... O'fS. oqua ... and CIIbc, ",bleo of •••...•• 
11....,11,. bare, cil'Cll"'r .... _., ...... ,bl .............. of 

" .~I ........ 01>d. t.... •• . • . . .• ••... •. 
lIol1_ CIUlII'Oll columnl,_remlt" of •• • . , •••.••. 

R(HJ" .... dimcnoion. oIhaad and lI"ide ••.•........... 
Ru .... 1M proponl"". of bolu nd nUll, FrankHn Instilule ... "dan!. 

" ,.;~ .. lpacin, (or brid' ..... d .lruetD .. I ... ork ...... . 
S .... l,(oA~. uplo.,.don 0( ,.bl ... of, for bo".nd pla,,, Ilrdero .. 

••• 
""" 00 

'" 'H. 815 
'10, 311 
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156 ." 146-15;1 
In. I;".! 
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••• CAMBBIA STEEL . 

s .... Lo ...... upbnallotl of tabl .. of. for .. eel ~olum .... 
•• .... "" _ood~ .. boama 

for -"1iI1 ... uooed as beam., not •• on •... 
" I_be ..... and ~bann<I •• not ... on ..••. 
.. bu."", ,..,.jue.ion in. due • ., Iat ..... t flume 
" T .b.,,,,, U$Cd as beam., notes on •. 
"Z-bars"" " "" •..•.....•.. 
rnaximum, for l_beams.J>d chan".II, due '"cripplingof .... b . 
for uriou. cw..-s of woode .. ,,,,,,,'0...,. ..... 
auperimp<lS<Od f.:w beams of uniform tee,ion ••• 
,.bl .. 01, for ""a I •• used .. beam. • •..... 

•• " "beam bo" gird .... 
" e!>anncl.. . .. ... .. 
" channel "nd pt ••• ""Lum"., Seri ... A •. 
" " ".. .. "ll. 
" hollow ...,.. .. d c .. , iron colum .... 
"I·b ... ms •• •• • 

used .... olumnl . 
.. l3.ulc:ed channel columu. 

:: ~·~.:!d"~~· 
" ... oode" beams. . . . 
" Z.I>o."" UHd •• beam •• 
.. Z-bar ""Ium"o . 

S .... R unit ",!USeS for timber . . . .. • . • •...•.. 
S ....... v f..,.on for obtaini .. , oaf. ]""d. for wood.,. structures 

" ... ed in .he we loo.d. for •• «t columns .. 
s.:."w ends, di",< .. siOll' of UP"" , for flat ban •..... . 

" "...." round and oquue ban . 
threod •. Frankli., Ia .. itute .. ...,dard .. 

51tCT1()J, lIIoduli f<>r hea", •• npl.""t.i .... of •• 
.. "I.tticed chan""I calumns . 

plate and angle colum". . 
., "cb~nnel oolum... • 

.. arioul occti_ f""",w.c for 
Z.bu column •• .•.•.. 

" and pIa.e colum... .. . . . • . • . . . . 
SIl ... " .. TOU, out iraa, for I·beam. . . ...•.•....•.•. 
SHUll. mUlmu"" a. poiD" of . upporl for heam.o of uniform oectiOl1 . 
SH""""" pia ... , <Ihnen .. .,... of ..... 
SH".U"<G nines of riv ... , .... bl .. of 
S .. . " m .... l and .. ire gauget • . . . . • . • . • . • . • . . . . SH""" and pia.eo oflt..,l, "'roughl iron,coppor and bnu, ... ,.i,b •• of. 
S.GNS, con ... ".;onal. fo< ri .... ing . • . . . • . . .. . ...... . 
SLAIL5, .... I, dimensions"". • ...•••••••• 
SLU .. " nu ... ..,. "righ. and left .. nuts. 
s.,LID orcublc m<:uure •..••.• , ••.•.•.• 
Sp .. e.NG fo< I.beam •• nd examples of . be " ... of . abl .. of 

" .. .~bles"" . .. ..•.. . .. .. •. 
of d,1Jlnd" for eQual mom.n,. of in.";", not •• "" . 
" .. .. .. .. " " .abl .. .,... 

riv •• ond bolt holes in u,leo, T·banand Z·ban • . • 
" " " " " I .he • .,,., obon".I. ooJ con.,«tion anglel 

.t .... " rulesfOl' hrlda'e and llructUftI w<>rlt ••• 
" tabl .. of •••.•.•••••.• . •• 

, ie ,ods for .il. archeI, _e. on and .. bl .. .,.. . 
Su ..... limi'in" for l ·bea" ... Dd cb:I.DDeI., not ... nd tables 
S . &<:'.'C C"'''''y, •• bl •• for various kind. of .imber ... . 

" "" .. aubotano .. ... . 
SPac'P'C"T' OIOS, Mfra: ..... ndard, •• ruetLU'&l .... 1 ••• 

" .. " o ... iron •...... 
.. " opee. O. H. 1"10 •• and ri ...... ..,I. 

Snit"', cu ..... 1, railrotod. oqnarc 00.. and •• ...,dar<! •....•. 
S.u~.s (or ri ..... <:<1 columno. ,ypical de.aiJa"". 
SQUA.,," b.on. diruetWoo • .,.. . . . . . . . . 

.. tablet of wtl&"hts and are .. of . 

..~c. 

198,100 

""'"""" " 74-79 
m 

7·1,77 
74,77 ....,. 
'" HO- I43 

110-134 
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91-91) 
ZI-!!67 
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136, 137 
246.217 
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147-163 
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OAMBRIA STEEL. 

Squ .... ba ....... poe< ftIdt rOC' •••• .... ...., .. .,.... ........ . 
toOl. ure, cu' ol _.ion ol 
.. , prop<rti,.. or . • . . . . • 
.. " .e;'bu aDd di ..... u1om ol 

..-. •• .ohiaol ••....••••.• 
SQu ....... ab ...................... . 
S .... m .... D .s.c .... ,.] Ja~. table cI . .. •. _100., r.,.....ut. (or momco., or lo_bool. 
S ...... plate. to be uoed .I.b bonlee<! channel column ••• 
ST ....... PI' .n<I ........ pipe, .u... ol .""'Cbllro ... clded 
STllaa. boo ..... oablu" .,d. of bo rolled • • 

""'-- oabla cl .deb .... ht rolled • 
bilicu •. • • .. •.•••.•. 

"'I""'" comt«<! 
bloom ••....•..•.•.. 
boopoo- band, .abloo ol ••• h •• of 
I ........... . 
"",adiI, bud ... d ..... ide 
Iliabo ..•••••••.•••••••• 
. , .... ..,.. di"' ..... OfI. of . . • . . . . . . 
10 .... r.c, .. , ......... Ddart!, opecl&" •• i""" of 
.elch .. cI s"-s UId ~....... . . . . . 

Snp ... ,. ........... roo- plato Jird ..... , _ .. OD ......•. 
S ............ codIiclenu ol. r .... bea_ up\al>&liooo ol .. bln ol 

of ootid woodcn col .. mn., .. b~ .. cl • . •..•.. 
" ., .. 1 columno, enmpl.,. ot •.•........ 
"" ~ medium fleel •.•••••..• 

oofI OIftl .••••.•.•..••• 
• ki ..... , •• 01 bollow , ... DIII ond r«;taDp .... cast \<oil col"", ... 

Sn.fiS, reducdoa of. r .... beams d". 10 Ial ... llln"", • . • • • • . . • 
we ani •• rOO" timber ••••••.•.••.•.•.. 

STO,.", tIa. roll.d, .. bl .. of _ich,. or •.....•..•.. 
S ... UCTII ...... cu' i ....... Manw .... " .... • .unohrd 'pecifiulioM. 

.. eel, M..,afactuftn· 0UD<Iud opecificaliont ..• 
T .... GKMT disut..,.. ..... wua fiU ... of (-beam. aDd cba.mcla •. 

T.1JAu, ~~. ~ -!ionI '!-=~ .. . ........ .. . 
",ulm ...... i ... of .k .... aDd 'pacinl( cl tiT" and boI. boIea m • 
proponics ol. upw...liOD ol .. ble. of •• .••••••••.• 

., .. la bl .. of . • • • • • • • • 

"!':'-'1~~~,~~~~ .... _"OD . 
•• ICh ... nd dlmon.lon. of .••• 

T"" ... cotl ... porous, not .. """ labia (~ . . 
T ... "".,.olan:he.,""'''on •..•••.• 
·I' ,.rodo roo- an:1>es. _ .. OD . . •..•••.. 

... lle "",he. _ .. and .. bla (".. IPKlnI" cl 
T,u "",he., .....,.kioJ ~...:1. and ... ,.foe hoIfow IIoor . 

not .. ..,d .. bl .. {or lpaclnl" oll;. rodofoe 
hollow. w~ill"b," of, rOO" ftooo "",h ......... . 

T ...... , oafcalli ... .--r ................. . 
'.,~Ie ~::l:t ~=~ u~it .... ~.~: 

" 'peCific rn-yi.iea and .oi&"b,. per r_ • 
... ,renrth or ..,lid .ood~n columnl. . 

' ·.RA'U, propertleo. wcl~ .. and dlm.nslo<Ilcl ... ncbu-d 
T.,GO"O .. ...,..C .. L {o __ , _uual •••.•...•. 
T oo .. ..a.,h' •••.•••••••.•••.. 
Tu.".wc ...... d;",~Ioro."' ....... . ....... . 
I)Ln ..... a breook ..... "nI, 01 ....... In lbo. per oq. 10 .. for wood ••... 
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